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St. Louis Convention 


Takes Final Shape 


LANS are rapidly nearing completion for mak- 
ing the 23rd Annual Convention of the National 
Crushed Stone Association, which will be held at the 
Jefferson Hotel, St. Louis, Missouri, on January 22, 
23, and 24, 1940, a meeting inspiring in character and 
of vital significance to crushed stone producers. To- 
day, more than ever before, it seems essential that 
business men act in concert and on the basis of in- 
telligent and farsighted thinking. The Annual Con- 
vention of the National Crushed Stone Association 
affords to those engaged in the business of producing 
crushed stone the only opportunity throughout the 
year of assembling together for the mutual consid- 
eration of problems outstandingly important to the 
continued welfare and prosperity of the crushed 
stone industry. Such an opportunity carries with 
it a very definite and real responsibility—the respon- 
sibility of leaving our desks, our individual jobs, for 
the brief time required to attend this highly impor- 
tant gathering. 

It is earnestly believed that the program for the 
St. Louis Convention will prove to be one of the best 
and most interesting in the history of our organiza- 
tion. Well balanced in its recognition of problems 
peculiar to crushed stone producers and in its con- 
sideration of topics of concern to all industry, it 
should receive enthusiastic approval. 

The following briefly outlines some of the more 
important highlights of the meeting. The final pro- 
gram in complete detail will be sent out immediately 
after the first of the year. 

The opening session of the Convention on Monday 
morning, January 22, will be devoted to hearing re- 
ports from the various regional vice presidents on 
business conditions in 1939 and the outlook for 1940. 
With leading economists in the country evidencing 
some disagreement as to the trend the business cycle 


Program 


will take during 1940, these summaries should prove 
of great interest. Reports will also be received from 
the Engineering Director and the Administrative Di- 
rector concerning Association activities during the 
past year. 

A question foremost in the minds of all is, “To 
what extent will the European conflict affect Ameri- 
can business?” To throw some light on this intensely 
interesting and practical problem, Dr. David Friday 
will address the Convention on the subject “War and 
the Business Outlook.” Dr. Friday is internationally 
known in the field of economics. Numbered among 
his important accomplishments is a lecture course 
which he has been giving annually for the past few 
years before the Army War College in Washington. 

For the luncheon address on Monday, we have ob- 
tained a man who has been phenomenally successful 
in the field of sales psychology—Elmer Wheeler, 
President of the Tested Selling Institute and lecturer 
at the Dale Carnegie Institute. His talk—‘Magic 
Words That Make People Buy”—should long be re- 
membered for its wit, humor and good common 
sense. 

A number of important topics will engage the at- 
tention of the Convention on Monday afternoon. As 
was explained to us at our St. Louis Convention in 
1936, the Public Roads Administration (formerly the 
Bureau of Public Roads) was just starting at that 
time, in cooperation with the several states, a de- 
tailed, comprehensive study of the highway needs of 
the country. Since then these studies have been 
largely completed and form the basis of a report by 
the Public Roads Administration to Congress the 
early part of this year. This report is certain to 
serve as a guide to the states and to the Federal Gov- 
ernment in the development of highway programs 
for the future. No emphasis on our part should be 
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needed to point out its importance to the crushed 
stone industry. Mr. H. S. Fairbank, Chief of the Di- 
vision of Information of the Public Roads Adminis- 
‘tration, will discuss this subject under the title, “Long 
Range Planning for Highway Construction.” 

Highway programs during recent years have been 
drastically curtailed as a result of the diversion of 
gas tax revenues and this problem continues to be 
public enemy no. 1 to a resumption of normal high- 
way construction. With some reasonable expecta- 
tion that the relief problem will become less acute 
as the economic situation improves, it would seem 
possible to bring about the return of gas tax reve- 
nues to the purposes for which they were originally 
intended. However, a new candidate for gas tax 
monies looms on the horizon as vast sums will un- 
questionably be needed to finance the constantly ex- 
panding program of social security and old age pen- 
sions. Therefore, energetic and forceful measures 
will be needed to prevent continued and possibly 
further gas tax diversion. An outstanding authority 
on this subject is Major Roy F. Britton, President of 
the Automobile Club cf Missouri, and formerly Di- 
rector of the National Highway Users Conference. 
Major Britton has consented to talk to us on the sub- 
ject, “Meeting the Problem of Gas Tax Diversion,” 
and his talk coupled with the open forum discussion 
scheduled to follow should prove a most valuable 
contribution to the Convention program. 

Gratifying as it has been during recent months to 
observe that the railroads are again making substan- 
tial capital expenditures for equipment and mainte- 
nance of way, specific information concerning rail- 
road plans for the coming year has not as yet mate- 
rialized. Arrangements have about been concluded 
to have a prominent railroad official outline for us 
the “Ballasting Requirements of the Railroads for 
1940.” Such a discussion is certain to command the 
interest of all producers. 

Much uncertainty also exisits with regard to plans 
of the Federal Government in the field of public 
works and we expect to have a representative of the 
Federal Works Agency enlighten us along these lines. 

At 6:30 P. M. on Monday evening there will be an 
informal reception for all in attendance at the Con- 
vention. This will be followed immediately by a 
buffet supper. At 8:00 P. M. formal opening of the 
Manufacturers’ Division Exposition will take place. 
This feature of the Annual Convention is too well 
known to the industry to require any detailed elab- 
oration in this brief review. The success of this Ex- 


position is now assured as to date the area of space 


- subscribed is equal to that of last year and seems 


definitely certain to exceed that figure between now 
and the time of the Convention. While speaking of 
the Exposition it should be pointed out that in ac- 
cordance with the custom of the last two years, Tues- 
day afternoon has been set aside exclusively for an 
inspection of the various exhibits. Manufacturers 
of machinery and equipment utilized in the produc- 
tion of crushed stone will have on display their latest 
developments and improvements. Technical men 
will be available for consultation and, as before, the 
Exposition is certain to prove one of the most valu- 
able and helpful features of the Annual Meeting. 

To make the Convention program more attractive 
and valuable to superintendents and operating men, 
arrangements have been made to have a number of 
operating problems discussed Tuesday morning. The 
outstanding success of the truck-trailer system of 
quarry haulage, recently inaugurated by the New 
York Trap Rock Corporation, has commanded wide- 
spread interest throughout the industry. This sys- 
tem will be discussed in detail by Mr. Stirling Tom- 
kins, President of the New York Trap Rock Cor- 
poration, and supplemented by moving pictures of 
the equipment in actual operation. Undoubtedly 
many questions will grow out of Mr. Tomkins’ dis- 
cussion and a generous allowance of time is being 
provided for a full development of the topic. 

With the truck playing such an important part in 
quarry operations today, the subject, “Pneumatic 
Tires—Their Use and Care in Quarry Service,” 
should prove of absorbing interest and practical 
value. A talk, on this will be given by a well known 
expert in this field. . 

During the past year events have transpired which 
give emphasis to the need of bringing about certain 
improvements in the production of crushed stone and 
arrangements are being made for a comprehensive 
treatment of this important problem. Both execu- 
tives and plant men will learn much to their profit by 
hearing this discussion, 

The Annual Banquet which will be held on Tues- 
day evening immediately following a reception in 
Presidential headquarters, will be a highly colorful, 
entertaining and inspirational affair. Entertainment 
exceptional in character will be presented during the 
serving of the dinner. Following this, two features 
have been scheduled: First, there will be a presen- 
tation by Dr. John W. Finch, Director of the U. S. 
Bureau of Mines, of the Safety Trophy and the Cer- 
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tificates of Award to those companies attaining dis- 
tinction in the National Crushed Stone Association 
Safety Contest. By scheduling this presentation on 
the program of the Annual Banquet, it is felt that 
more appropriate recognition is accorded to members 
of the Association who have made distinctive records 
in the field of accident prevention. Second, the prin- 
cipal Banquet address will be made by Dr. Allen A. 
Stockdale. Dr. Stockdale enjoys an exceptionally 
fine reputation as an after dinner speaker, and has 
been widely acclaimed during recent years for his 
inspiring and intellectual addresses to business 
groups. 

Wednesday, the final day of the Convention period, 
will be no anti-climax for both during the morning 
and afternoon sessions the topics to be discussed are 
certain to hold every producer in the meeting room 
until the last word has been spoken. Recognizing 
that a substantial part of the crushed stone industry 
is particularly interested in the production and mar- 
keting of agricultural limestone, two presentations 
on this subject have been scheduled. The growing 
importance concerning the use of agricultural lime- 
stone will be broadly discussed by Dr. E. E, DeTurk, 
Professor of Soil Fertility at the University of Illi- 
nois. Dr. DeTurk has for many years been recog- 
nized as an outstanding authority in this field and 
we are privileged to have him appear on the Con- 
vention program. Following his discussion there 
will be shown motion pictures in color, depicting the 
production of agricultural limestone from both open- 
face quarries and underground mines. 

The rapidly expanding defense program of the 
country is centering attention upon the need for in- 
creasing our airport facilities and a move is definitely 
under way to finance such an undertaking through 
Federal participation substantially along the lines of 
the Federal Aid Highway Program. The interest of 
the crushed stone industry in extensive airport con- 
struction activities is obvious and we are fortunate 
indeed to have Major A. B. McMullen, Chief, Airport 
Section of the Civil Aeronautics Authority, address 
us on the subject, “Expanding Our Airport Facili- 
ties.” 

Much is heard these days concerning price control 
by Government and it is no secret that an important 
section of governmental thought is centering its at- 
tack not only on the basing point system as a whole, 
but goes even further in advocating that selling on a 
delivered price basis should be prohibited. We can- 
not know too much concerning current developments 


in this field. This phase of governmental activity has 
long been the subject of intensive study by Edwin 
B. George, Associate Editor of Dun’s Review, a publi- 
cation put out by Dun and Bradstreet of New York. 
Mr. George will discuss for us, “Price Control by 
Government.” This should prove timely and highly 
illuminating. 

Employer-employee relationships continue to take 
front rank as a subject about which business men 
should be fully informed, and before attempting to 
solve such problems an important prerequisite would 
seem to be to get the worker’s point of view. How 
to do this will be discussed by one who has given the 
subject his intensive study during recent years. His 
suggestions will be practical in nature and based 
upon the results of many illuminating experiences. 
Not long ago the National Association of Manufac- 
turers made a nation-wide survey of employee atti- 
tude, the results of which have been reduced to a 
sound slide film which it is expected will be shown 
at the conclusion of this talk. 

The nature of the concluding session on Wednes- 
day afternoon guarantees a maximum attendance for 
the last business session of the Convention. It will 
open with a report for the Executive Committee on 
our application for seasonal exemption under the 
Fair Labor Standards Act of 1938, presented by Mr. 
Graves. During the past year the Association has 
intensively applied itself to the task of obtaining sea- 
sonal exemption for the industry and the results 
of this effort as reported by Mr. Graves should com- 
mand the interest of all. 

Machinery has been set in motion, as you will re- 
call, for making a determination of prevailing mini- 
mum wages for the crushed stone industry under the 
Walsh-Healey Act. Just what is to be accomplished, 
how it is to be done, and the possible results flowing 
from such a determination, are considerations which 
touch every member of the industry whether or not 
he is directly subject to the provisions of the Walsh- 
Healy Act. Obviously, no one is better able to in- 
form us concerning these matters than the man 
charged with the responsibility of carrying into ef- 
fect the provisions of the Act and we are happy to 
announce that L. Metcalf Walling, Administrator, 
Government Contracts Division, U. S. Department of 
Labor, will speak to us on this vitally important sub- 
ject. 

The discussion period following Mr. Walling’s talk 
will provide exceptional opportunity to clarify any 
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misunderstandings and perplexities concerning the 
administration of the Act. 

Governmental policies as they relate to business 
and particularly in the field of labor relations, con- 
tinue to be of paramount importance and we know 
the industry will enthusiastically endorse our good 
judgment in obtaining as the speaker on this topic, 
John Gall, General Counsel of the National Associa- 
tion of Manufacturers. As Mr, Gall has been with 
us on previous occasions he needs no introduction to 
those who have had the privilege of hearing him in 
the past. To those who have not, we can only say, 
by all means plan to hear him at the St. Louis Con- 
vention. Following Mr. Gall’s talk a liberal amount 
of time has been left open for general discussion, and 
at this time those present will be accorded the privi- 
lege of asking him questions from the floor. If prob- 
lems have arisen in the conduct of your business dur- 
ing the past year in connection with the Fair Labor 
Standards Act, the Labor Relations Act, or any other 
Federal statutes, be sure and bring them to the Con- 
vention for clarification. 

The business meeting of the Convention will im- 
mediately follow this discussion. Reports will be re- 
ceived and acted upon from the Resolutions Commit- 
tee, the Auditing Committee and the Nominating 
Committee. Election of officers will then take place, 
following which the afternoon session will be con- 
cluded. 

This, however, by no means terminates the Con- 
vention program for on Wednesday evening there 
will be held a Convention Cabaret, purposely sched- 
uled to take place after the business side of the Con- 
vention has been concluded. This affair has enjoyed 
enthusiastic approval for many years. An excellent 
floor show is being provided for the entertainment 
of those present and liberal opportunity will be af- 
forded throughout the evening for dancing. All in 
attendance will wish to take advantage of this last 
opportunity to get together socially and we are con- 
fident that the Convention Cabaret will mark an ap- 
propriate conclusion to our 23rd Annual Convention. 

Again let us say, we earnestly believe this repre- 
sents one of the best prepared programs in our his- 
tory. The topics are of paramount importance and 
will be presented by men outstandingly qualified to 
discuss them. This will be to little point, however, 
unless the members of the industry are there to profit 
by these discussions. 

During the recently concluded sessions of the Con- 
gress of American Industry held in New York City 
and concerning which you have no doubt read much 


in the current press, the thought was often repeated 
that the system of private enterprise as followed in 
this country since its inception has been largely, if 
not entirely, responsible for our greatness. Today 
there are many who would so drastically modify that 
system as to jeopardize its continuance. Upon us 
who believe in the system of individual enterprise a 
grave responsibility rests to do all within our power, 
individually and collectively, to guarantee its con- 
tinuance and mindful that it is not perfect, to intelli- 
gently endeavor to improve its operation. 

By staying at home when our industry is on the 
march to its Annual Convention, we fail to assume 
the responsibilities of citizenship in the industry 
which gives us our livelihood. Your place, Mr. 
Crushed Stone Producer, on the 22nd, 23rd, and 24th 
of January next, is at the Hotel Jefferson, St. Louis, 
Missouri, where your industry meets in Annual Con- 
vention to review both the errors and accomplish- 
ments of the past and in the light of such experience 
to more intelligently plan for the future. We confi- 
dently expect you to be there. 


George F. Schlesinger 

To his host of friends in the highway field, the 
untimely passing of George F. Schlesinger, Chief 
Engineer and Secretary of the National Paving Brick 
Association, Washington, D. C., came as a severe 
shock. Mr. Schlesinger died after a heart attack at 
his home at three o’clock on Friday morning, De- 
cember 1, Since September 1938 he has served as 
Treasurer of the American Road Builders Associa- 
tion and for many years has been Secretary and 
Treasurer of the Manufacturers’ Division of the 
American Road Builders Association. 

To his family and to the National Paving Brick 
Association which he served so ably for many years, 
we extend our deep sympathy for the irreparable 
loss they have suffered. 


Thomas A. Lanagan 


It is with very real regret we announce the death 
of Thomas A. Lanagan at Newton, Mass., on Novem- 
ber 28. Mr, Lanagan, as will be recalled by his many 
friends throughout the crushed stone industry, was 
the sales manager in charge of Massachusetts opera- 
tions at Winchester and Worcester for the General 
Crushed Stone Company. Mr. Lanagan had been 
associated with the General Crushed Stone Com- 
pany for about 20 years. 

Our deepest sympathy is extended to his family 
and to the organization which he served so well. 
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Studies of Subgrade Pressures Under 
Flexible Road Surfaces 


By A. T. GOLDBECK 


Engineering Director, National Crushed Stone 
Association 


Li IS the purpose of the present paper to present 
the results of some preliminary tests made to de- 


termine the subgrade pressures under flexible road. 


surfaces of different thicknesses. The results have 
not reached the stage which will permit of generaliz- 
ing them into a theory for flexible road design, but, 
none the less, light is thrown on‘distribution of pres- 
sure to the subgrade and on the effect of differences 
in thickness and rigidity of the flexible surface on 
subgrade pressure distribution. 


Method for Measuring Pressures 


The tests were conducted in the laboratory mak- 
ing use of a bin constructed of heavy timber backed 
with I-beam supports. See Fig. 1. The base of the bin 


FIGuRE 1. 


APPARATUS FOR MEASURING SUBGRADE PRESSURE 


Here is shown the 6 ft. square by 3 ft. high bin with the 
hydraulic jack mounted for applying load. The dif- 
ferent size elliptical bearing blocks correspond with 
the contact areas produced by 4,000, 8,000 and 12,000 
lb. wheel loads. On the left is the pressure gauge box 
to which is connected a soil pressure cell mounted on 
the subgrade under the stable surfacing material. 


was designed for rigidity. The soil pressure meas- 
urements were made by the use of a soil pressure 


cell such as described by the author before the last 
annual meeting of the Highway Research Board.? 


1Presented before joint meeting of Dep’ts of Soils and Design, 
Highway Research Board, December 5, 1939. 
*See Highway Research Board Proceedings for 1938, Part II, p. 66. 


e It seems almost unbelievable that there is no 
generally accepted method for determining by 
theory the load-carrying capacity of roads of the 
non-rigid type. The present tests are intended 
to at least shed light on this somewhat involved 
subject. 


In the bin was first placed a sand-clay mixture 
which had previously been mixed with the desired 
amount of water to give it the necessary degree of 
stability. If a soft subgrade was desired, additional 
water was used in the mix. The subgrade, 18 in. 
thick, was rolled in layers 3 inches in thickness by 
the use of a sheep’s foot roller made with concrete 
disks alternating with disks having a toothed circum- 
ference. This roller was followed by a heavy hand 
concrete roller of cylindrical form. The characteris- 
tics of the subgrade materials used in these tests are 
shown by a series of laboratory tests made through 
the courtesy of the American Bitumuls Company, 


TABLE I 
CHARACTERISTICS OF SCREENINGS SURFACE 
Material: Limestone Screenings. 


Gradation: Sieve Per cent passing 
100 


#10 82.4 
200 23.9 
Stability (Punching Shear Tests) 
% Moisture 1.9 3.4 6.5 9.68 
Punching Shear 5300 4500 2700 3400 


Screenings were compressed at moisture content of 6.5 per 
cent, then air dried to respective moisture contents. 


CHARACTERISTICS OF SUBGRADE 


Material: Sand-clay Mixture 
Gradation: Sieve Per cent passing 
#10 99 
200 36.2 
Stability Test 
% Moisture 3 eet =z 7 | 9 | 10 | 12 

Stability | | | 
(44" bottom layer)/ 40,000 + | 40,000 + | 29,000- 15,000 | 7,500 | 2,900 | 0- 


(Tests performed in laboratory of American Bitumuls 
Company) 


It was decided that the most convenient surfacing 
material to use in these preliminary tests would be 
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stone screenings, for they could be very readily 
mixed with water and laid in a homogeneous layer 
and could be well compacted in the laboratory bin 
with the method just described. The present tests 
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Sor PressurRE CELL 


were all made with stone screenings as the surfac- 
ing layer, laid to different thicknesses and allowed 
to dry to different amounts depending upon the 
rigidity desired. When first laid and rolled, the wet 
screenings did not have a great deal of stability, but, 
on the other hand, as they dried they attained high 
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stability and apparently even had bending resistance 
until cracks were formed under the test load. 

The method of installing the soil pressure cell and 
its location were subject to change as experience was 
obtained during the progress of the tests. It is rec- 
ognized that the soil pressure cell, having a thickness 
of about 1% in. and having rigidity, theoretically is 
not an ideal device for this particular kind of pres- 
sure measurement, because it introduces a rigid ele- 
ment into the subgrade structure which has possibili- 
ties of producing error. These possibilities were 


‘fully recognized before the tests were begun but it is 


believed that with the methods used, an accuracy has 
been attained which is in keeping with the kind of 
measurements taken and the use for which Guy are 
intended. 

The soil pressure cell was installed in the center 
of the bin, in all cases with the weighing face down 
in contact with the subgrade, In some cases the cell 
was first laid on the subgrade before applying the 
screenings and rolling them. In other cases, espe- 
cially where unstable screenings were used in the 


Ficure 3. 


Hole dug through screenings layer 
preparatory to making load- 
indentation or bearing value test 
on subgrade. 


0.001 in. 


Ficure 4. 


Making load-indentation 
value) test on subgrade. 
ing block, circular, with 100 sq. 
in. of area. Indentation is deter- area. 
mined with two dials reading to 


Figure 5. 


Appearance of screenings layer after 
making load-indentation test; cir- 
cular bearing block, 10 sq. in. in 

Note the surface along 

which shearing action occurred 

during the test. Through the 
underlying cone the load is car- 
ried to the subgrade. 


(bearing 
Bear- 
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test, the cell was placed with its weighing face one 
and one-half inches below the surface of the sub- 
grade. In this type of installation, however, the cell 
was surrounded with a brass collar loosely filled with 
a graphited gland packing so as to eliminate friction 
between the sides of the cell and the surrounding 
collar. See Fig. 2. In theory the unit pressure on 
the weighing face of the cell would be the unit pres- 
sure at the base of the cell which was set level with 
the surface of the subgrade. 


Method of Load-Application and Load 
Measurement 


Loads were applied through elliptical bearing 
blocks designed to have an area equal to the area of 
contact of tires suitable for 4,000, 8,000 and 12,000 lb. 
loads respectively. The dimensions of these blocks 
and the unit pressures equal to the appropriate 
tire pressures and the areas of contact were as fol- 
lows: 


TABLE II 
DATA ON BEARING BLOCKS 


Long diameter Short diameter Area Total Load Unit Load 
2A (in.) 2B (in.) sq. in. lb. Ib. per sq. in. 
12-1/8 6-1/16 58 4,000 69.0 
15-3/4 7-7/8 97 8,000 82.5 
18-1/8 9-1/16 130 12,000 92.3 


In all cases the bearing block was first set on a 
¥% inch rubber pad placed on the wearing surface. A 
hydraulic jack was used for applying the load. This 


jack was calibrated frequently to insure continued | 


accuracy. 

The procedure in taking measurements was to 
place the bearing block at the side of the bin and 
pointing toward the cell; load was applied and pres- 
sure readings taken on the cell. Zero load subgrade 
pressure readings were made before and after each 
load application. The block was then advanced a 
short distance and was again loaded and the pres- 
sure readings taken. This procedure of loading and 
advancing the block was repeated until the block 
was centered over the cell. In this manner an in- 
fluence line for subgrade pressure was obtained and 
the pressures would thus represent the increase in 
pressure at any given spot on the subgrade as the 
load was advancing toward that spot. This is the 
condition of loading which actually exists as a truck 
wheel operates on a road surface. It would seem 
reasonable to believe that this influence line for 
pressure likewise very closely represents the actual 
distribution of longitudinal pressure. It is believed 


that substantially the same results are obtained by 
this method of loading and by the use of a single 
cell as would be obtained were a number of cells 
installed to determine the pressure distribution. 

The method used has the advantage of subjecting 
the subgrade to advancing pressures such as would 
obtain under actual loading conditions, From our 
tests we know that the mere fact of having loaded 
the surface in a given zone, results in the compaction 
of the subgrade in that zone. This compaction in- 
creases the subgrade resistance in the zone which 
has been loaded as compared with the unloaded zone. 

In a manner similar to that just described, lateral 
distribution of pressure was obtained, the bearing 
block in this case being advanced laterally, rather 
than longitudinally. 


Load Indentation Characteristics of Subgrade and of 
Surfacing Material 


A series of subgrade pressure-distribution tests 
would not be complete unless they were supple- 
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mented by tests to determine the respective bearing 
values of the subgrade and of the surfacing material. 
It seems reasonable to assume that if the maximum 
pressure on the subgrade exceeds the load-support- 
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ing value of the subgrade when the load is applied, 
then that particular combination of surfacing mate- 
rial and subgrade is in danger of failure. It becomes 
highly important, therefore, to determine the load- 
supporting value of the subgrade in order to deter- 
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mine if the maximum subgrade pressure is approach- 
ing or even exceeding the subgrade supporting value. 
Undoubtedly, the surfacing material gives some de- 
gree of confinement to the subgrade and, further- 
more, it would seem desirable to make a load-sup- 
porting value test on the subgrade in its undisturbed 
condition. Having these two points in mind it was 
decided to make load-indentation tests on the sub- 
grade in the following manner. 

The design of the apparatus and its load-carrying 
capacity as a whole was such that a bearing block 100 
square inches in area seemed appropriate. A hole, 
Figs. 3 and 4, approximately one-half inch greater in 
diameter than the diameter of the block was very 
carefully formed in the surfacing material and after 
very carefully scraping the subgrade material to a 
level, flat surface, the steel bearing block was 
mounted on it and very slowly load was applied by 


means of the hydraulic jack. Simultaneously, inden- 
tation readings of the bearing block into the subgrade 
were taken. The first tests were performed by the 
continuous application of load and by the measure- 
ment of indentation through the use of a steel scale. 
But as refinements were developed in the method, 
load was applied in increments and after each incre- 
ment of application, a period of one minute was al- 
lowed to elapse and indentation readings were taken 
by the use of two Ames dials reading to 1/1000 of an 
inch. In this way a load-indentation curve was ob- 
tained and since the time intervals are alike the re- 


Test No. 2 


4” Screenings on 18” Subgrade 
Moisture:—Screenings 3.4 
Subgrade 9.4 


Load-Indentation Test on Subgrade 


A - TEST ON PRELOADED AREA 
B&C- TESTS ON UNLOADED AREA 
NOTE:-TEST A WAS LOADED TO 120 PSI, THE 
LOAD RELEASED, AND TEST A' WAS MADE IN 
THE SAME POSITION BUT WAS LOADED TO 
FAILURE. 
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spective curves on different subgrades should be 
comparable. 

In a similar manner load-indentation tests were 
made on the surfacing material and these tests may 


_ be taken as a measure of the physical properties of 


this material. In the case of the surfacing materials, 
however, a bearing block having only 10 square 
inches was employed, because were a large block to 
be used, the subgrade would contribute to the inden- 
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tation. In this test it was desired that the indenta- 
tion be confined entirely to the surfacing material 
if possible. By the use of a small bearing block of 10 
square inches placed on the surfacing material, this 
objective was in large measure accomplished. The 
conical portion, sheared from the screenings layer 
during the test is shown in Fig. 5. 

It no doubt would be desirable if additional tests 
could be made in the nature of an extrusion or punch- 
ing shear test, especially if the samples could be 
taken from the subgrade and surfacing materials re- 
spectively in their undisturbed condition. In the ab- 
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sence of these, however, it is felt that the present 
load-indentation tests will serve a very useful pur- 
pose in identifying and relating subsequent tests to 
those at present described. All of the pressure read- 
ings will not be given at the present time, but merely 
typical curves to show some of the extremes of 
pressure obtained. 


Curves Showing Test Data 


The following curves of test data have been se- 
lected from the tests thus far made in order to bring 
out the influence on maximum pressure and pressure 
distribution of variables in the thickness and rigidity 
of subgrade and wearing surface. Also, they show 
the influence of the magnitude of load applied. 


In the first test (Fig. 6) the screenings were 4 in. 
thick, had only 3.4 per cent moisture and were very 
stable. The subgrade had 9.4 per cent moisture and 
it likewise was quite stable. Four thousand and 
8000 lb. wheel loads were applied on their respective 
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bearing blocks with the resulting pressure distribu- 
tion shown. Roughly, 48 lb. per sq. in. was the max- 
imum pressure on the subgrade under the 8000 lb. 
wheel load and 28 lb. per sq. in. under the 4000 lb. 
wheel load. 

The lateral pressure distribution for the above de- 
scribed conditions is shown in Fig. 7. It will be re- 
called that the bearing block is advanced trans- 
versely in making these tests for transverse distribu- 
tion and in view of the fact that a center zone of pres- 
sure is created by virtue of the prior application of 
the bearing block, in ail probability there is a higher 
concentration of pressure on this center zone than 
in those portions of the subgrade to which direct ap- 
plication of pressure has not been applied. It has 


been noted time and again that in those spots in the 
subgrade which have received prior compression in 
excess of that received in other spots, there is a ten- 
dency for higher pressure concentration in the com- 
pressed portion. This fact makes it extremely diffi- 
cult to obtain closely concordant check readings, but 
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at the same time it demonstrates the lack of necessity 
for extreme accuracy in making tests of this char- 
acter. We are dealing with a plastic material in both 
the subgrade and the wearing surface, or at least an 
inelastic material, and pressure conditions are chang- 
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ing rapidly during the making of the test. In Fig. 7 
it will be noted that the highest lateral pressures are 
spread out less than the high longitudinal pressures 
in the vicinity of the bearing block where most of 
the pressures are concentrated. 

In Fig. 8 are shown typical load-indentation tests 
on the subgrade. The stepped shape of the curve is 
due to the interval of one minute after applying the 
load, during which indentation of the bearing block 
is taking place. The slant portions of the curve rep- 
resent the intervals during the application of the 
load increments. The load increments are applied 
in a fraction of a minute, but not in a definite time 
interval. Curves B and C were obtained on those 
portions of the subgrade which had not been loaded 
by the bearing block while tests A and A’ were made 
on the central portion of the bin where the bearing 
block had been previously applied in making the 
load-distribution tests. Thus, the mere fact of load- 
ing the surface has increased the resistance of the 
subgrade to a very great extent. This test indicates 
that the subgrade is improved by the action of traffic, 
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due no doubt to its greater compaction. This com- 


pacting action of traffic has of course been observed 
also in practice. 


Note that there is a more or less definite yield point 
beyond which the subgrade yields at a higher rate. 
It would seem reasonable to use Curve A as the 
curve which represents the significant pressure- 
indentation characteristics of the subgrade, for it 
probably would more nearly approach the condition 


of a subgrade in service after having been subjected ~ 


to traffic. If this assumption is valid, then it would 
seem that the bearing value of this particular sub- 
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Figure 12. 


grade might be taken at around 65 lb. per sq. in., this 
point being that beyond which the curve deviates 
rather rapidly from the straight line. 


In Fig. 9 are shown typical load-indentation tests 
on the screenings surface. Since this particular sur- 
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face contained only 3.4 per cent of water, the screen- 
ings were very stable as shown by the fact that rapid 
yielding did not take place until after a load of ap- 
proximately 350 lb. per sq. in. was applied. It is of 
course somewhat indefinite as to what point on the 
load-indentation curve may be considered as the 
bearing value of the material. The selection of this 
point needs discussion and clarification. Perhaps it 
should be selected at a definite indentation, such as 
0.1 inch. 

Fig. 10 is to be compared with Fig. 6. The moisture 
conditions in the screenings and subgrade are not ex- 
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actly alike, but they are closely comparable. Here, 
the surfacing material was 6 in. thick instead of 4 in. 
as in Fig. 6. It will be noted that the maximum sub- 
grade pressures are reduced. It was found possible 
to apply a 12,000 lb. wheel load on the 6-inch mate- 
rial without failure, whereas only 8,000 lb. could be 
applied in the case of the 4-inch layer. 

In Fig. 11 eight inches of stabilized screenings were 
used instead of 6 inches as in Fig. 10 and 4 inches as 
in Fig. 6. Here, again, a very great reduction in the 
subgrade pressures is noted. The pressure under the 


12,000 1b. wheel load in Fig. 11 is no greater than that 
due to the 8,000 lb. wheel load in Fig. 6. 

In contrast with the prior results, the tests shown 
in Fig. 12 indicate the high pressures which are pos- 
sible when the surfacing layer is unstable. Here, the 
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screenings layer has 6 per cent of moisture and it 
will be noted that under the 8,000 lb. wheel load, 
something over 70 lb. per sq. in, maximum pressure 
was attained. 

The influence of the high per cent of moisture on 
the stability of the screenings is well shown in Fig. 13. 
Note that the bearing value of these screenings is 
only about 100 lb. per sq. in. as contrasted with 350 
lb. per sq. in. with a low percentage of moisture. It 
is also seen that the subgrade in this particular case 
was none too stable. At least it showed a high inden- 
tation under the application of load. 

The results as far as maximum pressure intensities 
under different wheel loads are concerned, are 
summed up in Fig. 14. The ordinates are the maxi- 
mum pressures obtained on the subgrade under the 
center of the wheel load. A very great contrast in 
these pressure intensities is evident. For illustration, 
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in test No. 3, made with 4 inches of screenings hav- 
ing a high percentage of moisture, a 4,000 lb. wheel 
load shows a maximum pressure intensity of well 
over 70 lb. per sq. in. This probably is in excess of 
the bearing capacity of the subgrade. When the 
screenings layer was stabilized by drying it out to 
only 3.4 per cent moisture, the pressure intensity on 
the subgrade due to a 4,000 lb. load was reduced to 
only 30 lb. per sq. in., well within the bearing ca- 
pacity of the subgrade. It is indicated that this layer, 
with an 8,000 lb. wheel load had a maximum sub- 
grade pressure of only 49 lb. per sq. in., apparently 
also well within the bearing capacity of the sub- 
grade. The effects of other combinations of wheel 
load, surfacing, thickness and condition of the sub- 
grade are shown in Fig. 14. 


Conclusion 


Most of the theories for the design of the flexible 
road have assumed that the subgrade pressure is uni- 
form in intensity and that it occupies an area which 
is confined within lines sloping outward from the 
area of surface contact, generally at 45°. Some of 
the older theories even ignore the fact that there is 
an area of contact between the tire and the road. It 
is quite evident that these theories are fallacious for 
the pressure intensity is not uniform. 

No attempt is made at the present time to formu- 
late a theory of design. It is too early for that, but 
rather are the present tests aimed at obtaining re- 
sults which may later be of value in the formulation 
of atheory. It is hoped that ultimately the tests will 
be made to include different thicknesses of typical 
flexible surfaces and typical subgrade materials. It 
is also proposed to pursue them in the field if possible. 

The present measurements take no account of im- 
pact and field tests should be made to determine to 
what extent, if any, impact is an important factor. 
For this purpose different apparatus or a modifica- 
tion of the present apparatus will be necessary. The 
whole project of flexible road design is important 
enough to warrant cooperative tests to the end that 
more rapid progress might be made. 


Highway Lighting as Influenced by 
Road Surface 


IGHWAY safety at night is closely related to the 
matter of visibility. It may be interesting to 
stone producers to know that investigations have 
been made looking toward an increase in visibility 


on bituminous surfaces and an investigation was re- 
cently conducted at Lynn, Massachusetts. The fol- 
lowing is quoted from an article in the May 25, 1939, 
issue of the Engineering News-Record, by Mr. C. A. 


.B. Halvorson, Consulting Engineer for the General 


Electric Company: 

The original pavement was an open-type, bitu- 
minous macadam with a black surface of the semi- 
diffusing type, having the minimum value of reflect- 
ance. The illumination was provided by modern 
luminaires spaced 110 ft, apart and fitted with 400- 
watt Mazda lamps. As shown by the before view, 
the lighted surface appears as small spots of bright- 
ness alternating with large splotches of darkness. 
Four targets 4 ft. square having their surfaces painted 
vertically, half white and half black, were placed in 
the travel lanes on both sides of the roadway at dis- 
tances of 100 and 200 ft. from the observers. The 
white portions of all four targets, because of their 
high reflectance and brightness, were easily per- 
ceived. In only two cases was it possible to see the 
black target areas and in both the black halves of 
the targets were seen because they were against the 
relatively bright areas of the pavement. 

The same pavement was then resurfaced with 
Chelmsford granite chips, 42 to % in. in size, glued 
to the old pavement with a thin layer of asphalt. 
This produced a diffusing or matte-surface pavement 
of about 30 per cent reflectivity. Lighting conditions 
were the same as in the previous test,.and the targets 
were placed in the same positions as before in left- 
and right-hand lanes of the highway. In this case, 
the pavement surface appeared bright throughout 
and the black areas of all four targets were clearly 
visible. There were no areas of darkness wherein 
objects could be partially concealed. 

Measurements show that night lighting, directed 
uniformly on this surface from overhead, reflected 
uniformly over its whole area. In bright sunlight the 
surface was found to be appreciably less bright, when 
facing the sun, than an ordinary dark pavement hav- 
ing a high degree of specular reflection. Still another 
great advantage was found when the pavement floor 
was covered with water, as it would be during a rain. 
The surfaces appeared uniformly bright due to the 
sides of the chips standing above the water film. 
With lighting from automobile headlamps alone the 
visibility distance was increased several times. Un- 
der a cloudy sky the pavement appeared uniformly 
bright. 

The tests were carried out by the city officials, a 
joint committee of the Asphalt Institute and the II- 
luminating Engineering Society, and the author. 
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F'ree Enterprise vs. Feudalism 


By PAUL G. HOFFMAN 


President of the Studebaker Corporation 


O* FEBRUARY 5 of this year, Dr. Bruning, the 

last Chancellor of free Germany, told me that 
if there was war, Germany and Russia would be 
allies, because, as he said, their ideologies are similar 
—both are feudalistic in concept. By his use of the 
word “feudalistic,” he implied that there was noth- 
ing new about the modern isms, that they were 
merely a streamlining of the old idea that the in- 
dividual is a servant of the state. He might have 
used the adjective “tribal,” because in ancient times 
the same belief prevailed almost universally. As a 
matter of fact, of the thirty-eight to forty billion 
people who have lived since the beginning of 
the Christian era, less than one billion have ever 
known the meaning of personal liberty and economic 
freedom. No, there is nothing new about the idea 
that rulers should completely control the lives of 
the people. 

The new idea—the dynamically new idea in human 
history is that individuals, if given a reasonable op- 
portunity for a free expression of their abilities, can 
bring about a higher standard of living and a better 
social order for themselves. Speaking broadly, that 
concept is only about two hundred years old. It has 
had application in only a few countries—in modern 
England, France, Holland, Sweden, Norway, the 
United States, and some smaller countries, and for 
a comparatively brief time in central Europe. It is 
worth noting that only the billion who have enjoyed 
freedom have ever experienced an improved stand- 
ard of living. The common man in all totalitarian 
countries, from the days of the tribal chiefs to pre- 
sent day dictators, has lived either at a subsistence or 
starvation level. The burning issue at the. present 
time is whether the concept of individual liberty and 
economic freedom shall live or perish from the earth. 

I do not propose taking time for any impassioned 
appeal for the preservation of individual liberty. I 
assume that you are as determined as I am that there 
shall be no turning to feudalism as far as America 


is concerned. I have no fear of the enslavement of 


free Americans by any sudden military coup, or by 
any legislative action by which we will vote our- 
selves into bondage. There is no prospect of a black- 


Presented before the American Petroleum Institute’s Twentieth 
Annual Meeting at Chicago, Illinois, on November 15, 1939, 


e Real concern is evidenced in many quarters con- 
cerning the future of private enterprise in Amer- 
ica. Many of the dangers which threaten this 
bed-rock upon which our industrial and eco- 
nomic success has been built are easily recog- 
nized. But those which are not are most to be 
feared. It is the latter with which Mr. Hoffman 
deals in the following article. His penetrating 
and enlightening analysis is a timely warning 
which should be read by every business man. 


out of freedom in America. I do believe that there 
is danger of a fadeout as a result of certain pressures 
which threaten free enterprise. I do not need to 
remind you gentlemen that personal liberty and re- 
ligious freedom cannot survive if free enterprise is 
supplanted by regimentation. Speaking historically, 
civil and religious liberties have always followed and 
not preceded the breaking of governmental controls 
over the market. In England, France and Holland, 
people gained civil and religious liberty after they 
had fought for and won the right to conduct free 
business enterprise—not before. In Germany and 
Italy on the other hand, as we have seen in our own 
day, the people lost their civil and religious freedom 
after they lost free enterprise. We must either main- 
tain free enterprise or accept feudalism. 

The outward and visible manifestation of the haz- 
ard to free enterprise is the excessive and constantly 
mounting burden of federal, state and local taxation. 
Some years ago I heard a most challenging address 
in which the speaker analyzed the fall of civiliza- 
tions. It was his theory that either anarchy or regi- 
mentation was inevitable once taxation reached a 
point where it was absorbing in excess of from 35 to 
45 per cent of national income, He first recited the 
case of ancient Egypt where the mounting expense 
of the Priesthood eventually absorbed more than half 
the earnings of the producers, with the result that 
there was revolution and chaos. He then laid before 
us the history of Greece where the expense attendant 
upon the conquests of Alexander finally brought 
about a similar disaster. Then he showed how in 
more modern times in France the nobility took such 
a toll from the workers that revolution became in- 
evitable. 

Let us see what is happening in America. In the 
year of 1913, our national income was $31,450,000,000. 
Federal, state and local taxes were approximately 
$2,194,000,000, or 7 per cent of the national income. 
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Twenty-five years later, or in 1938, national income 
was $62,450,000,000—approximately double that of 
1913. Ordinary governmental expenditures were 
$17,100,000,000, which was 27 per cent of national in- 
come. Of this amount, $13,700,000,000 was raised by 
taxes and the balance by borrowing. In addition to 
the ordinary expenditures, our government incurred 
additional contingent and credit liabilities of $3,700,- 
000,000, bringing the total to $20,800,000,000, or 33 per 
cent of national income. Governmental expenditures 
were almost ten times what they were twenty-five 
years ago; whereas, national income was just double. 
We are approaching the danger point! 

There are those who contend that the best method 
to reduce this dangerously high percentage of na- 
tional income being taken by taxes is through a dras- 
tic reduction in governmental expenditures; others, 
with equal vehemence, argue that the only answer 
is a sharp increase in national income. It is my opin- 
ion that we must move in both directions. However, 
neither howling about expenditures nor shouting for 
prosperity will suffice. Before we can proceed intel- 
ligently, we must find out why governmental costs 
are high and, secondly, why national income is low. 
An adequate answer to either of these questions 
would take hours which are not available and a pro- 
found knowledge which I do not possess. I shall 
limit myself to making certain observations, with the 
full realization that they do not constitute either 
complete or authoritative answers to either question. 

Let us first consider this problem of reducing gov- 
ernmental expenditures. Obviously the first attack 
should be on the wasteful use of tax money. Every- 
one recognizes that it is difficult to get full value for 
a tax dollar. When we think of governmental ex- 
penditures, we think of the Federal Government, 
forgetting that there are 175,000 governmental spend- 
ing units in the United States. It seems to me that 
the most sensible approach to this problem of elim- 
inating the wasteful use of tax money is contained 
in the recommendations of The Tax Foundation, of 
which Mr. Lewis H. Brown is Chairman and Mr. Fred 
A. Eldean, formerly of the American Petroleum In- 
stitute, is Executive Director. They suggest that the 
tax battle will be won in the county, just as national 
elections are won in the precinct. They urge that 
the county taxpayers organize and subject county 
expenditures to an intelligent audit and analysis. 
State organization proceeds naturally from county 
organization. The State of Nebraska has more or 
less provided the pattern where during 1938 the Ne- 
braska Federation of County Taxpayers Leagues, 


working with public officials, brought about tax sav- 
ings of $139,000,000 and a reduction in debt for local 
governmental units totaling $39,000,000. It would 
seem evident that this technique is sound. Our need 
is for its application in a wider area. 

In addition to curtailing the wasteful use of tax 
dollars, we face the equally important problem of 
how taxes should be raised. This is particularly true 
insofar as it applies to the Federal Government. At 
best, taxes are a retardant to business, but a given 
amount of taxes raised in one way may leave our 
economy functioning, and in another seriously crip- 
ple it. Let us, for example, consider the effect of 
present federal taxes on venture capital, which has 
been virtually driven from the market. 

Merle Thorpe, editor of Nation’s Business, in an 
address delivered nearly a year ago, told a story in 
one succinct paragraph which I want to quote. Mr. 
Thorpe said: 

“It is a fact that from 1900 to 1930 three billions 
each year of new capital, or savings, went into the 
development of new things, and another three bil- 
lions into the expansion of industries already estab- 
lished. Eighteen of these new things, such as auto- 
mobiles, radio, rayon, today furnish employment to 
nearly ten million wage-earners, one-fourth of the 
total number of those employed in gainful occupa- 
tions. Since 1930 less than one-tenth of three billion 
dollars each year has ventured in this way.” 

Along with other business men, I have ideas as to 
what might be done to free up venture capital, For 
example, I concur with Mr. H. S. Vance, who is 
Chairman of our Board and who was a member of 
the Fortune Round Table on Taxation, that great 
benefit would come from a further revision of our 
method of taxing capital gains as distinct from ordi- 
nary income. The low rates on capital gains estab- 
lished by the 1938 Tax Act were calculated to attract 
venture capital. Failure to produce the desired re- 
sult is due solely to the retention of the time re- 
striction that securities must be held at least eighteen 
months before gains can be segregated. When one 
considers the obvious uncertainties which hang over 
all business transactions today, eighteen months is a 
long time. In Mr. Vance’s opinion, the time restric- 
tion should either be eliminated entirely or reduced 
to an extremely short period. The only objection 
which has been raised to this is that it might en- 
courage speculation, particularly by people of mod- 
erate means. Apparently due consideration has not 


been given to the fact that up to the $18,000 level the 
rate of income tax under our present laws is less 
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than 15 per cent. If a flat rate were applied without 
option, it would be a deterrent rather than an incen- 
tive to speculation so far as the vast majority of tax- 
payers is concerned. As it is, the time restriction has 
mitigated against the usefulness of the revision from 
a standpoint of encouraging venture capital, much of 
which must come from those in the higher income 
brackets. 

Of far more importance than any specific change 
was the recommendation of the Fortune Round 
Table Conference, to which I have already referred, 
of the immediate appointment of an impartial, com- 
petent tax commission empowered to make a scien- 
tific study of our whole problem of federal taxation. 
We have among our congressmen some very able ex- 
perts on taxation, but, insofar as possible, taxation 
must be moved out of the political arena if we are 
to have a sound system. So long as taxes are consid- 
ered from the standpoint of producing the greatest 
revenue and losing the fewest votes, it is wishful 
thinking to expect anything other than continuing 
shocks to our economy. It may be wishful thinking 
to believe that even a plan recommended by non- 
partisan experts couid run the political gamut, but I 
am encouraged to believe that it might, because in 
1924 the Socialist Labor Government in England ap- 
pointed a commission headed by Lord Colwyn, and 
their program was accepted by Parliament. 

The possibilities of such a study are limitless. The 
report issuing from it might well become our Magna 
Charta of taxation for years to come. The commis- 
sion might well prepare schedules of tax sources and 
rates to meet budgets of varying sizes. It could for- 
mulate the ideal tax plan to meet the needs of a six 
billion dollar budget, a seven billion dollar budget, 
and so on to a ten billion dollar budget, pointing out 
the difficulties and the dangers of each progressive 
upward step in the total, Such a report would make 
visual to all the people their tax burden at various 
governmental cost levels. It would serve to protect 
this generation and the next against any further ex- 
perimentation with tax devices intended primarily 
to promote social reform, to punish certain individ- 
uals or groups, or to achieve political advantage. 

Perhaps the principal advantage that would come 
out of the local and state tax audits and analyses sug- 
gested by The Tax Foundation, and the tax commis- 
sion proposed by the Fortune Round Table, are the 
questions that would be raised as to whether certain 


governmental services are worthwhile in view of 


the burden that they impose. I am of the opinion 
that even though taxes were raised in the most scien- 


tific manner and our tax dollars spent wisely, we 
would still be faced with a burdensome cost of gov- 
ernment because we the people have demanded too 
much of government. During the last few years we 
have witnessd the sorry spectacle of organized groups 
from business, agriculture, and labor, fighting for 
their share of the loot in the form of subsidies or 
services. If free enterprise is to be saved, we have 
got to stop fighting separately for our share of the 
swag and unite in a battle to eliminate needless ser- 
vices. Any government will topple over if its citi- 
zens lean too heavily upon it. Only a self-reliant 
people can successfully carry on a government of the 
people, by the people, and for the people. 

Now let us indulge in the brash assumption that 
governmental expenditures are cut by as much as 
one-third and that the tax program is sound. Will 
that insure real recovery in these United States? I 
don’t think so. It will be merely a preface to re- 
covery. Our big job is to substantially increase the 
national income. At the moment we are experienc- 
ing a kind of prosperity influenced, in part at least, 
by the war in Europe. Over the long pull, we would 
be far far better off without this stimulant. The 
big question is—What can be done to speed up our 
domestic economy so that under normal conditions 
we can look forward to a satisfactory and mounting 
level of national income? I don’t pretend to know 
how far we can go in raising national income, but I 
do believe that within the next twenty-five years 
we can go far beyond the most optimistic figure that 
has yet been mentioned. Certainly anything less 
than $100,000,000,000 in the decade ahead would be 
an unsatisfactory goal. I have nothing new to pro- 
pose as a basic solution, but rather a re‘urn to the 
old concept that the best way to expand markets, 
profits, and income is by maintaining or improving 
the quality of our products and selling them at a 
lower price. Business, labor and agriculture have 
all largely departed from this concept during this 
decade of depression. A return to it calls for a dras- 
tic change in both attitudes and actions. 

In the field of agriculture an attempt has been 
made during the last ten years to solve its manifold 
problems by creating artificial scarcity and thus rais- 
ing prices. I admit to a fundamental antipathy to 
such a procedure, but, at the same time, I recognize 
the natural resentment of our farmers against being 
compelled to sell on a free-market when, according 
to their beliefs, both industry and labor benefit by 
monopolistic controls, Within the last year in talk- 
ing to farmers, I have sensed a growing skepticism 
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as to whether the elaborate agricultural controls now 
in vogue will work to their advantage over the long 
pull, and a conviction that perhaps they can be made 
to work only by a complete regimentation of agri- 
culture. An overwhelming majority of farmers are 
opposed to any such eventuality. 

Labor has’ contributed to higher costs by undue 
emphasis on high hourly rates and by supporting leg- 


islation unduly restricting hours of work. Along. 


with an overwhelming majority of industrialists, I 
firmly believe in high wages. We cannot have mass 
production without mass consumption. At the same 
time we cannot have mass consumption if the unit 
cost of our products is pushed up beyond the level 
where there can be mass purchasing. The building 
industry furnishes a notable example of the adverse 
effects on the worker of abnormally high hourly 
rates. The net result is such a scarcity of work that 
an increasing number of skilled artisans have had to 
go on relief. It is my hope that as labor leaders be- 
come more experienced, their viewpoint will be 
broadened and they will make common cause with 
employers, who are willing to broaden markets by 
lower prices and thus expand the volume of avail- 
able work. Of one thing I am certain—we have got 
to work and not loaf our way back to prosperity. 

_ Now I want to pay my respects to that section of 
the Wages and Hours Act which restricts hours of 
work. The operation of that law will inevitably 
bring one of two results. It will either decrease the 
annual earnings of workers, or raise the cost of goods 
if there is an adjustment in wages to make up for the 
lost hours of work. Even more important, it intro- 
duces the principle of controlling hours of work 
through legislation rather than through collective 
bargaining. I wholeheartedly believe in collective 
bargaining and feel that it is a necessary element in 
the functioning of a competitive economy. I am 
equally antagonistic to the idea of legislative control 
of hours of work, which, as I see it, belongs only in a 
regimented economy. I am certain that through col- 
lective bargaining management and men can work 
out a far better solution to this problem of hours of 
work than can legislators who have little knowledge 
of the manifold problems in the varied industries. 
The present law exempts workers in certain seasonal 
occupations, but practically all of industry is sea- 
sonal in character. As an example of how the law 
works, I should like to cite our own experience. Ever 
since early last spring, we have had more orders than 
we could fill. That situation has been aggravated 


this fall and yet we had to shut our plant down on 


Saturdays when the 42-hour provision became effec- 
tive, because we can neither afford to open the plant 
for two hours nor can we pay overtime because our 
gross margins are too small, Our men would have 
been glad to work forty-eight hours in the peak sea- 
son in the spring and in the peak season this fall, but 
they have been required by law to loaf and not work. 
Thus is free enterprise sabotaged, because, to func- 
tion successfully, it must not be subjected to needless 
rigidities but, rather, it must have flexibility. It is 
my hope that labor, protected as it is by collective 
bargaining, will some day join with us in a fight to 
repeal this restrictive legislation. 

Most business men are, of course, in complete 
agreement as to the desirability of having both agri- 
culture and labor recognize the importance of ex- 
panding the volume of business through lower unit 
costs. As a rule, they feel pretty smug about busi- 
ness, and hold the view that we are the chosen de- 
fenders of free competitive enterprise, or the Amer- 
ican way of life as it is sometimes put. I agree that 
most business men not only give lip service to free 
enterprise but are willing to take their chances in 
competing under the system. Unfortunately, busi- 
ness has been badly positioned by a highly articulate 
minority. That minority is likely to torpedo free 
enterprise unless it is stopped. 

Let us first of all clearly define the relationship 
which should exist between government and busi- 
ness. Our government represents all the people and 
has not only the privilege but the duty of protecting 
their interests. In that area of our economy where 
monopoly is natural and most efficient, the govern- 
ment must assume a large measure of control. In 
that larger area where competition is the natural 
control from the standpoint of the consumer, then 
government has the obvious duty of maintaining 
competition and of protecting business men them- 
selves against underhanded and unfair competitive 
attacks. The interests of the customer come first— 
as a matter of good business and as a matter of good 
government. Those of us in the competitive area 
should recognize the need for government policing, 
but resist efforts at governmental control. We should 
fight for those governmental activities designed to 
protect the customer. We should fight against any 
effort of the government to help us make profits— 
that’s our job. We should fight to the death against 
legislation which has as its objective taking competi- 
tion out of the competitive system, for in free com- 
petition lies the force which will operate inexorably 
to bring down costs and thus expand markets. 
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Where has articulate business stood on the main- 
tenance of open competition? Business has had sev- 
eral clear-cut chances to express itself on this issue. 
One of the first was when N. R. A.’s Blue Eagle went 
on the hunt. 

The N. R. A. was an experiment in fascist control 
of business. It was deliberately designed to control 
competition—not to promote it. If there ever was a 
time when every believer in the free competitive 
system should have shouted to high heaven, it was 
when that law was proposed. Actually the business 
men who did oppose it were conspicuous. Henry 
Ford stood cut to the last. The Automobile Manu- 
facturers Association, which includes all manufac- 
turers except Ford, accepted a code for labor stand- 
ards but refused, in spite of all kinds of pressure, to 
adopt a trade practice code. Here and there through- 
out industry arose other last-ditch fighters for free 
enterprise, protesting because they knew that free 
markets and free thought were inseparable; that po- 
litical liberty could not survive alongside economic 
regimentation. 

Today the N. R. A. is a dead issue. But its spirit 
lives and stirs and rises again in hydra-headed per- 
sistence. Since its demise, the Miller-Tydings Act 
has legalized price maintenance and price fixing. 
State fair trade practice acts have been passed in 44 
states. Laws to license business leap from the floor 
of every state legislative session.. This year in the 
State of Michigan alone twenty-six licensing bills 
were proposed by twenty-six business groups, all 
aimed at throttling free and open competition, all 
designed to put some competitor out of business. 

More than 200 bills were introduced into 44 state 
legislatures this year with the objective of raising 
additional trade barriers between our various states. 
Already in existence are more than 300 such barriers 
to commercial intercourse between our states, most 
of them attempt on the part of some business group 
to get “protection” from competition; to dodge the 
hazard of letting the customer be his own judge and 
jury, as he must be in the court of true free enter- 
prise. 

Have business men condemned and fought against 
these attacks on our American system of free com- 
petitive enterprise? The answer must be a reluctant 
“no.” The fact is that the state capitals and Wash- 
ington, D. C., have been infested with business men 
seeking licensing laws or some other form of special 
privilege all aimed, as they put it, “to civilize com- 
petition.” 
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Need these business men be reminded that the 
American Indians were civilized by the United States 
Government and that they are now wards of the 
government? 

Granted that these business seekers after special 
privilege are in the minority. The great majority 
of business men have given tacit consent to such ac- 
tivities by their silence. They have not even been 
articulate in their recognition of the Federal Trade 
Commission as Public Friend Number One or free 
competitive enterprise. Charged with partial respon- 
sibility for maintaining open competition and with 
full responsibility for protectng business against un- 
fair competitive attacks, this great agency has not 
always had the vigorous support of business. Minor- 
ity groups have attacked it unfairly; there has been 
resentment of its so-called interference with busi- 
ness. These attacks have missed the main point. The 
Federal Trade Commission makes no attempt to con- 
trol or manage business, but merely to police busi- 
ness to its own advantage. The theory of its opera- 
tion is sound from the standpoint of preserving free 
competitive enterprise. 

What I have been saying, in effect, is that business 
has a whale of a job of housecleaning before we can 
assert our right to leadership in this battle to save 
free enterprise. Those of us who believe in free com- 
petition must not only practice it but, in addition, 
must train our guns against those who seek a short- 
cut to profit by inviting legislative restrictions on 
competition. We must intensify our efforts to ex- 
pand volume by doing the best job we have ever 
done in history for our lord and master—the Ameri- 
can customer. If we so dedicate ourse!ves, we can, 
with justification, hope that agriculture will abandon 
its doctrine of scarcity, and labor its philosophy of 
high hourly rates and less work, and join with us in 
a determined effort to provide that more abundant 
life. 

This is the appointed hour for action. Our country 
is not involved in war, and we are still free to fight 
against regimentation, If war should come—which 
God forbid—regimentation is inevitable, but by 
swinging into action now we can so fortify free en- 
terprise that it could recover even from the shock of 
war. If, however, we are lulled into any false sense 
of security by the ephemeral war prosperity we are 
now experiencing, and continue to trade our liberty 
and freedom of action for special privilege or fancied 
security, free competitive enterprise might not sur- 
vive even if peace continued. Involvement in war 

(Continued on page 22) 
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The Viewpoint of an Employer Toward 


Industrial Hygiene 


By ANDREW FLETCHER 


Vice President, St. Joseph Lead Company. 


LTHOUGH probably most companies and in- 
dividuals will agree that improvement in in- 
dustrial hygiene is advisable from an altruistic angle, 
there are many who have not had the opportunity of 
proving that a betterment will usually result in 
lower operating costs, and therefore an effective 
expenditure for improving working conditions is a 
good investment from the dollar and cents angle. I 
will briefly tell you the experience of the St. Joseph 
Lead Company, which is one of the oldest and largest 
mining and smelting companies in the United States. 
Twenty years ago, before there were many laws 
covering industrial hygiene, the St. Joseph Lead 
Company realized that, in order to prevent its best 
men from entering possibly more attractive fields, it 
was necessary to have the best possible living and 
working conditions, so that a man could satisfac- 
torily raise his family by sending his children to 
good schools and maintaining his and their health. 
From the following, in which the cost of labor turn- 
over is estimated, it can readily be appreciated that 
we were not solely influenced by any legal, pater- 
nalistic or altruistic angle, but actually by a prac- 
tical money-making viewpoint. 

In 1918 our labor turnover was 250 per cent per 
year, in other words, it was necessary to employ 250 
new men each year to keep 100 on the job. There- 
fore, to maintain our organization of some 2,500 
men, we had to hire 6,250 men per year. 

Based on an estimated direct cost of $20 to $25 to 
replace one man in 1919, the direct cost of 1919 labor 
turnover was $125,000 to $150,000 per year, which is 
' the minimum figure, as it is difficult to estimate the 
indirect costs, such as additional supervision, in- 
creased accident hazard, decreased efficiency among 
older employees because of the necessity of giving at- 
tention to new employees, etc., but it is probably 
safe to say that the indirect equaled the direct cost; 
, therefore the total cost of the labor turnover was 
$250,000 per year. I might add that under present 
day conditions, where machinery and brain work is 


' Presented at the fourth fall meeting of Air Hygiene Foundation, 


Mellon Institute, Pittsburgh, Pa., on November 15, 1939. 


e Is a company justified from a dollars and cents 
point of view in establishing a program of in- 
dustrial hygiene? Judging from the phenominal 
success of the St. Joseph Lead Company, the 
answer is emphatically in the affirmative. There 
are many suggestions in the following discussion 
by Mr. Fletcher which should prove of practical 
help to crushed stone producers. 


necessary, instead of costing about $21.00 per man, 
the figure is nearer $100.00. . 

By 1926 labor turnover had been reduced from 250 
per cent to 40 per cent per year, and by 1933 to 4 per 
cent. Last year it was 3.6 per cent—just compare 
this figure with the condition existing 20 years ago. 

The actual dollar and cents saving indicated by 
the above was in part due to the following: 

By asking our employees why they were quitting 
we learned of numerous reasons, such as: “poor liv- 
ing conditions”, “poor schools”, “no churches of their 
faith”, “no facilities for recreation”, “working condi- 
tions unhealthy and dangerous”, “wages too low”, 
“unfair treatment by foremen,” etc. 

Before taking any definite steps to rectify these 
apparent justifiable complaints, we made a study of 
our employment, wages, hours, working conditions, 
and also the training, safety, health and living, plus 
economic security. As a result of our investiga- 
tions, we then: 

Constructed an expensive water system. 

Increased our taxes so that better schools could be 
provided, and improved company houses. 

These improvements were completed over a period 
of a few years, and showed immediate results. But 
the betterment was not obtained merely through 
spending money. For example, a system of physical 
entrance examinations was instituted in order to 
avoid placing men on jobs for which they were 
physically unfit. This practice was and is most bene- 
ficial for men and company alike, as unknown 
physical defects have been found and also limita- 
tions, such as a weak heart, etc. I wish to emphasize 
definitely the mutual benefit of initial physical ex- 
aminations as well as current ones made every two 
or three years. If a current examination shows that 


an employee cannot carry on with his job, he is 
shifted to a new position and he is paid the pre- 
vailing rate for the new job, even if it is lower than 
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his former basis. If no job is available, or if he can- 
not work with safety to himself and his fellow em- 
ployees, he is then pensioned. I know of no case 
where the employee was discharged because of his 
physical condition. 

Our Southeast Missouri plants were and are en- 
tirely dependent upon the local labor supply. The 
school boys of today are our future employees. A 
check-up on the school children revealed 80 per cent 
under-nourished, and a study showed it was due 
to lack of milk. This was overcome in 1920 by start- 
ing a pasteurizing plant. Milk was sold at a low 
cost and given free in some instances, and 
within five years, the 80 per cent figure of under- 
nourished children was reduced to 17 per cent. To 
day the company maintains a herd of approximately 
300 dairy cows. In addition to operating a dairy, 
we have a plant where ice cream and other milk 
products are manufactured, and also six company 
stores, which endeavor to maintain the lowest pos- 
sible cost of living in the district. Through selling 
other stores in the district at the same wholesale 
prices as those on which our retail sales are based, 
other merchants in the area have been able to show 
profits without increasing prices materially above 
those maintained by our stores. Additional mutually 
satisfactory improvements were: 

At our smelter there were 64 lead poisoning cases 
in 1920 in an organization of 400 employees. A study 
was made on the hazard, and as a result semi-annual 
general physical examinations and weekly physical 
inspections were instituted, a modern change room 
and a cafeteria were provided. Arrangements were 
made for employees to wear work clothing supplied 
and laundered by the company, and all employees 
were advised as to the importance of personal clean- 
liness in combating the lead hazard. A resident 
doctor not only examined the men, but also made 
periodic plant inspections to check conditions that 
might adversely affect health. As the result of care- 
ful supervision, lead poisoning is no longer a prob- 
lem. As a matter of fact we have not had a case 
of lead poisoning for the last ten years. 

Our miners could not obtain life insurance cov- 
erage, except at prohibitive rates, so a group life in- 
surance plan was inaugurated, whereby each em- 
ployee was given up to a maximum of $2,000 in- 
surance at no cost to himself, and was permitted to 
buy $2,000 more at a low rate. A pension plan was 
instituted and has been revised from time to time. 

It was also soon realized that, in addition to sav- 
ing money through reducing labor turnover, it would 
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be mutually beneficial to develop an efficient and 
competent safety department. The “money” results 
secured are indicated by the following statistics: 

Frequency, or number of accidents per 1000 shifts 
worked has been reduced from .90 to the last five 
year average of .18. 

Severity, or number of shifts lost because of ac- 
cidents per 1000 shifts worked, has been reduced 
from 12 to 5. 

Cost of accidents per $100 of payroll has been re- 
duced from $2.25 to $1.25. A saving of $1.00 per $100 
on a payroll of approximately $4,000,000 means a 
saving of $40,000 per year. 

After an injured employee recovers from the im- 
mediate effects of an injury, he becomes restless and 
unless he be given something to occupy his time he 
may, through self-pity, become discontented and 
consider himself ill-treated, and when he returns to 
his regular work he is less cooperative and trouble 
is likely to develop between him and his foreman. 
We have therefore developed Rehabilitation Depart- 
ments where injured employees are given work, at 
prevailing wages, as soon as possible without danger 
of adversely affecting their recovery. They are thus 
permitted to earn while they are convalescing and 
are usually willing and anxious to resume their 
regular duties as soon as they are able to do so. It 
has made the payment of accident compensation 
practically a routine matter, only rarely resulting 
in a controversy. The cost of operating a Rehabil- 
itation Department has proven to be very little in 
excess of the value of the work performed by the 
injured employees. So again an action that was 
taken purely for the benefit of the employees has 
proven beneficial to the employer. 

Another way that we have found for making our 
men more contented as well as saving money is by 
always endeavoring to make each individual job as 
“interesting” as possible. We have found that the 
American employee does very much better and more 
efficient work if the job is interesting and requires 
some “brain” work. Along this line we have en- 
deavored to eliminate as much hard manual work 
as possible. 

Although I cannot subscribe to the theory that all 
dusts are hazardous until proven harmless, I do 
know that working in dust is unpleasant, even if it 
is not injurious, and I was and am convinced that 
with just a little thought and comparatively a small 
expenditure of money, the amount of dust can be 
enormously reduced. The easiest way to reduce dust 
is to take dust samples of representative operations 
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at fixed intervals of time, even if only once a month, 
place the results on a chart and send it to the main 
office of the company, as this procedure, which costs 
practically nothing, will result in some executive 
giving the matter of lessening the dust a little 
thought. 

At our Balmat Division in New York State, we re- 
duced the dust in stopping operations, for example, 
from 40,000,000 to less than 10,000,000 particles per 
cubic foot merely by insisting on wet drilling, includ- 
ing collaring the hole wet, wetting down before blast- 
ing and mucking and increasing the ventilation by 
the use of a fan. With the exception of the fan cost, 
the expense was negligible, and our Division Man- 
ager estimates that he would require at the present 
time eight or ten additional men per day in a total 
force of 185 to maintain the present production if a 
fan had not been installed. 

In the sintering operation at our Josephtown, Pa., 
zinc smelter, a dust prevention and recovery plant 
was installed at a cost of approximately $26,000. 
Disregard for the moment the greatly improved 
working conditions and employee satisfaction, the 
minimum saving per year is over $5,000, and there- 
fore the installation will pay for itself in less than 
six years. But the following example of making 
money is even more satisfactory—at the same Di- 
vision some $13,000 was expended in improving 
working conditions in the furnace basement, and 
as the result it is estimated that the recovery in the 
furnaces has been improved by over one per cent. 
This saving seems very small, but it is one which 
will more than pay for the operating cost of the in- 
stallation, refund the entire $13,000 investment in 
one year, and show a profit of about $13,000 each 
year thereafter. 

I strongly urge that progessive companies cur- 
rently obtain information as to dust, fumes, etc., 
under prevailing working conditions. It is even ad- 
visable to have this data prepared by a disinterested 
and recognized authority in the medical or engineer- 
ing field of industrial health, because if the informa- 
tion is secured by the company’s own employees, it 
is often disregarded by Compensation Committees 
er the Courts on the basis that it is prejudiced, just 
as is often the case when the data has been obtained 
by so-called “experts” after cases have been filed, 
and when it is necessary to prove that the conditions 
then found were the same as those prevailing before 
or at the time of alleged “accident.” 

The Air Hygiene Foundation is in an excellent 
position to undertake the “disinterested” examina- 
tions, and if harmful conditions are found, to advise 


what corrective steps should be taken. The Founda- 
tion can also render industry an extremely valuable 
service through acting as a central clearing house 
for collecting, evaluating and disseminating indus- 
trial health information, and in fact has already done 
so. It has also been “productive” in its research and 
sound and timely bulletins on medical, engineering 
and legal phases of the industrial disease problem. 

Another way that the Foundation can be most con- 
structive (provided it has built up a reputation for 
reliable research and honesty) is to aid the State 
legislatures in preparing workable compensation 
laws and codes. As many of you know, during the © 
last few years, a number of States have set hygienic 
standards, which greatly vary, and some of which 
are so poorly defined, that they are of no great 
value, either to employer or employee. Codes must 
be based on actual proven conditions, clinical re- 
sults and the mechanical ability of available equip- 
ment—not first on “impressions”, hysteria, or be- 
cause of political expediency. 

In closing I earnestly hope that the present mem- 
bers will avail themselves of the valuable assistance 
that the Foundation can give, that they will be will- 
ing to make some contribution other than their dues 
for continuing and developing the research activi- 
ties, and that they will try to obtain as new members 
other companies from their own industries, whether 
or not such companies are competitors in business. 
I use the word “business” because in industrial health 
there are no “competitors”. All employees gain 
through improved work-conditions, and all em- 
ployers benefit through lower operating costs. 


Free Enterprise vs. Feudalism 
(Continued from page 19) 

would at best leave us with a shadow and not the 
substance. It is going to take courage of a high order 
to resist the allurements that may be offered in the 
form of governmental regulations as a quick way to 
profits, to turn our backs on any and all forms of 
price fixing, but our goal is the preservation of the 
American way of life, of civil and religious liberty, 
and of economic freedom. What could be more worth 
while? May I remind you, as a final word, that 
“security” has been the fashionable objective in this 
decade of depression and decadence. This country 
was not built up by seekers of security, but by self- 
reliant adventurers, and we must recapture their gal- 
lant fighting spirit. If we do, nothing can stop the 
resurgence of that old singing, dynamic America 
we once knew. 
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The Impact of War on Construction 


By THOMAS S. HOLDEN 


Vice President, F. W. Dodge Corporation, 
New York City. 


HILE the impact of the European war upon our 

whole economy is being felt already and is 
likely to be felt in numerous other ways as the war 
continues, it has become increasingly evident since 
September 1 that the course of events in this coun- 
try will vary in many important particulars from 
the pattern of 1914-1918. Therefore, while a dusting- 
off of twenty-five-year old charts and statistical rec- 
ord books has some value in giving a perspective 
view of the present situation, it does not give us a 
sure guide for the future. The future, if you please, 
is just where it always has been—ahead of us and 
not behind us. 

This war itself is different from the other one. 
Observe the lineup of the nations; Russia, Italy, 
Turkey, and Japan are in radically different positions 
from 1914. The trenches on the Western Front are 
reinforced concrete instead of mud. Armies are 
mechanized and motorized. Up to the present 
moment, the strategy of the combatants has con- 
sisted of blockades and diplomatic maneuvers, in- 
stead of extensive engagements of land forces. 

The attitude of the American people is radically 
changed this time. In 1812 and in 1917, we were 
drawn into general European wars to defend the 
freedom of the seas. Only two weeks ago, the Con- 
gress of the United States, with the approval of a 
majority of the American people, voluntarily aban- 
doned the freedom of the seas as not worth fighting 
for. American business leaders have practically 
unanimously, and I believe with sincerity, disclaimed 
any desire for a war boom and have used every 
proper means at their disposal to curb inflationary 
prices and inflationary buying. In 1917, there was no 
widespread fear that the totalitarian mobilization 
of finance, industry, and man-power necessary for 
conduct of our war participation might lead to perma- 
nent changes in our political, economic, and social 
institutions. This nation is now determined to profit 
by its past experience, to view all factors realis- 
tically, and to consider their long-range implica- 
tions; it is set to use every means in its power to 


1 Presented before the Construction Industry Conference, Novem- 
ber 16 and 17, 1939, Washington, D. C., held under the auspices of 
the Chamber of Commerce of the United States. 


e What effect the European conflict will have upon 
the construction industry during 1940 is a ques- 
tion of vital concern to crushed stone producers. 
Mr. Holden’s observations will be found to be of 
intense interest and real value in considering 
plans for the coming year. 


prevent history from repeating itself in the United 
States. 

Our economic system itself has not stood still 
since 1914; in fact, many changes have taken place. 
We have become a creditor nation, we have experi- 
enced the unprecedented boom of the 1920’s and the 
great depression of the 1930’s; marked changes have 
taken place in the rate of population growth and in- 
dustrial expansion. Our banking system has been 
greatly modified, our Federal Reserve System, a 
struggling infant in 1914, has grown to adult stature; 
mortgage finance is being transformed from the 
pawnbroking system characteristic of the horse-and- 
buggy era into a modern long-term credit system. 
At the moment, we have surpluses of raw materials, 
industrial plant capacity, and man-power. In con- 
sequence of all these facts, we cannot follow the 
easy path of plotting curves parallel to those of the 
World War period in estimating the course of con- 
struction activity in the near and in the more dis- 
tant future. 

It begins to look as though the menace of rapidly 
rising commodity prices and construction costs has 
been, at least temporarily, averted. If so, this is a 
most encouraging omen for private construction in 
1940. There is in the construction industry and 
among the producers and suppliers of materials a 
very vivid recollection of the price-deflation depres- 
sions of 1920-1921 and of 1937-1938 and strong con- 
viction that this must not happen again. I believe 
we can count on relatively stable construction costs 
through most, if not all, of 1940, and have so counted 
in making up the F. W. Dodge Corporation’s esti- 
mates for next year. 

It looks very much as though general business and 
industrial activity, employment, and national in- 
come would average substantially higher in 1940 
than in 1939. An upward movement was already in 
progress before the declaration of war. The Federal 
Reserve Board’s adjusted industrial production in- 
dex rose from 92 in April and May to 102 in August. 
In September, orders on inventory replenishment 
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and, to some extent, for inventory accumulation, 
ran the index for the month up to 110, and it went 
still higher in October. Most observers agree that 
the recent acceleration of industrial activity cannot 
be maintained at the same rate, and they anticipate 
the possibility of a temporary set-back in the early 
months of next year. War orders for airplanes, 
motorized equipment and some other commodities 
are being placed in this country by England and 
France, and our own defense program will step up 
production in certain industries. But, so long as 
this war is being fought principally by blockades 
and diplomacy, the rate of destruction and replace- 
ment of materials will not be what it was in 1914. 
Against the factor of accelerated industrial produc- 
tion, we must also set the extreme dislocation of 
our foreign trade, a factor of great importance, al- 
though affecting construction only indirectly. 

Increased activity next year in general industry 
and business is vitally important as a sustaining 
base for increased private construction. In the ab- 
sence of population pressure of nineteenth century 
intensity, absence of any rapidly expanding industry 
comparable in scope with railroads or automobiles, 
and the absence of any great shortage of shelter, a 
mere desire for better shelter must be accompanied 
by generally augmented purchasing power, in order 
to be translated into an active and effective demand. 
Increased residential building is, at this moment, as 
dependent on increased industrial and business 
activity as industrial and commercial building. For- 
tunately, the indications seem favorable for in- 
creased activity in 1940 in all three of these im- 
portant classes of private building operations. 

It seems likely that increased private building 
volume will tend toward concentration in the busiest 
industrial centers, those which are likely to be more 
fully employed and more prosperous next year than 
centers largely dependent upon agricultural pros- 
perity. No doubt, some busy industrial cities will 
develop housing shortages, as well as needs for plant 
expansion and new and modernized commercial 
space. 

In estimating the extent of increased private build- 
ing that may take place next year, it is necessary to 
give some weight to the possibility of a temporary 
business setback in the early months, the possibility 
of peace in Europe, and the fact that 1940 will be an 
election year. It sems to me that Americans have 
gained in recent weeks a very strong conviction that 
this country can stay neutral; if we continue to hold 
that conviction, we will necessarily devote a great 


deal of attention to domestic problems during the 
next session of Congress and during the election cam- 
paign. While there is reason to expect less social re- 
form legislation and less business-baiting than we 
have been having, there will be some people who 
prefer to delay their building commitments until 
after election. 

After weighing these possible deterrents against 
the favorable factors, the Dodge statistical staff ap- 
praises the probable 1940 increase in private building 
and engineering expenditures at 10 to 15 per cent 
over 1939. Our dollar estimates actually work out 
with an increase of 11% per cent. This increase 
would include increased activity in commercial and 
industrial building, one and two-family houses, and 
privately owned utilities. The one important class 
of private construction for which we have estimated 
a decline consists of apartment houses. There has 
been a declining trend in this class of activity in 
recent months, and the prevailing wage amendment 
which the last Congress tacked on to Section 207 of 
the National Housing Act has lessened somewhat 
the value of Section 207 as a stimulant to rental 
housing. However, any decline in private apart- 
ment building that takes place is apt to be moderate 
and will certainly be much more than offset by 
multiple dwellings built under the U. S. H. A. public 
housing program, which will be discussed later. 
These estimates are conservative; they represent 
volumes of private building that might conceivably 
have been attained next year even if there were no 
war in Europe, although the potential impact of 
war has been considered in their making. 

The war may, perhaps, affect publicly-financed 
building and engineering work in 1940 somewhat 
more than it is likely to affect private work. How- 
ever, even in this field, there was evidence of change 
before the war declaration. The last session of Con- 
gress turned strongly against pump-priming as a pol- 
icy, curtailed W. P. A. activities, and acted adversely 
upon the Administration’s proposals for a new spend- 
ing program. Consequently, while the W. P. A. still 
has some funds that it can use in a somewhat limited 
way for force-account construction, the P. W. A. has 
very nearly finished its last program and has prac- 
tically no money to carry over into 1940. The ad- 
vent of war makes it very likely that the bulk of the 
deficit spending which the next Congress will au- 
thorize will be for the defense program. As far as we 
have been able to learn, the defense program will 
include only a moderate volume of construction, in- 
cluding army airfields, port developments, base hos- 
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pital improvements, some army housing, and other 
buildings at army posts and naval bases. A very 
large proportion of defense construction will be done 
in the Canal Zone, Puerto Rico, the Virgin Islands, 
and Hawaii. Of the portion in continental United 
States, about a third will be on the West Coast. Con- 
gress will also probably be asked to authorize a 
moderate P. W. A. program to supplement the army 
and navy defense program, If authorized, this P. 
W. A. program is likely to consist principally of high- 


ways considered important for potential military — 


uses, hospitals, some municipal airports, some power 
plants considered by the Administration as neces- 
sary for defense. It seems likely that a modified P. 
W. A. program of this character may be authorized 
by Congress. 

To offset a very considerable reduction in P. W. A.- 
stimulated construction, two other Federal pro- 
grams will carry over in a large way. The first of 
these is the Federal-aid highway program, which is 
carried out by the Bureau of Public Roads in part- 
nership with the various states. There is a very 
large carry-over balance in this fund, which the 
states can draw upon if they are ready to match 
the Federal money on the customary 50-50 basis. 

The other carry-over program is the public hous- 
ing program of the United States Housing Author- 
ity. Although the last Congress refused to increase 
authorizations for public housing, only about 36 per 
cent of the original program will have reached the 
construction contract stage by the end of 1939. Con- 
sequently, regardless of whether the next Congress 
authorizes any extension of the public housing pro- 
gram, a very large increase in public housing con- 
tracts under the present program may be expected. 
Such increased authorization as Congress may give 
will be more likely to affect 1941 construction volume 
than next year’s activity. 

The net result of these shifts in emphasis in the 
field of public building and engineering work we 
estimate as producing a 1940 volume of publicly- 
financed construction, about equal to the 1939 
volume. This year’s volume will have been 11 per 
cent less than that of 1938. Consequently, the esti- 
mated gains in next year’s private construction do 
not seem to us likely to be cut down by appreciable 
declines in public construction, 

A summary of the F. W. Dodge Corporation’s 
1940 estimates by classes, can be given here, the 
figures being based on dollar volumes of contracts 

in the 37 Eastern states: 


Commercial building: 
cent over 1938. 


an increase of 16 per 


Manufacturing buildings: 
cent. 


an increase of 41 per 


All other non-residential buildings (principally 
public and institutional buildings): a decline of 
15 per cent; hospitals are expected to increase, 
religious buildings to be built in the same volume 
as in 1939, and the other classes to decline. 


Residential building: a 5 per cent increase in 
private residential building and a 65 per cent in- 
crease in public residential building, netting a 14 
per cent increase in all residential building. Large- 
type residential buildings (apartments and hotels, 
including both privately and publicly financed) 
are estimated to increase about 26 per cent; one- 
and two-family houses are estimated to increase 
about 9 per cent. New family dwelling units would 
increase in about the proportion of total dollar 
residential volume, 14 per cent, 


Heavy engineering construction (public works 
and utilities): the total volume is estimated at 
practically the same as 1939, the net result of mod- 
erately increased highway construction, sizably 
increased electric utility construction, and declines 
in all other classes. 


The net result of an estimated 11% per cent in- 
crease in total private construction and a 1 per cent 
increase in public construction would be a 7 per cent 
increase in total construction volume over 1939. As 
usual, the Dodge Corporation makes these estimates, 
not in the capacity of an oracle with prophetic 
powers, but as a reasoned set of guesses which we 
hope will be useful for executives who are respon- 
sible for advance planning for their organizations. 
Increased airplane production and army and navy 
construction are apt to help the 1940 volume of 
activity in the Pacific Coast states very consider- 
ably; with the possibility of larger construction in- 
creases in the far west than in the eastern area. 

It is obvious that these estimates are not based on 
expectations of a war boom or a war inflation in 
1940, although consideration has been given to the 
war stimulus to certain industries and to our own 
defense program. An early peace might be some- 
what upsetting. Continuation of the war in Europe 
through next year and beyond would tend to ac- 
celeration of war orders, generally expected to come 
rather slowly in the near future. Any marked 
speeding up of the war and of war purchase might 

(Continued on page 29) 
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Causes of Highway Balances 


UNDAMENTAL obstacles to the progress of the 

highway program which are delaying prompt ex- 
penditures for the construction of federal aid high- 
ways have been cited by the state highway depart- 
ments to THE Constructor. In an endeavor to de- 
termine what causes were behind the balances of 
federal aid funds which have not been put under 
contract, THe Constructor addressed the depart- 
ments following publication of the article “Highway 
Program Threatened,” in its September issue. They 
were asked the reasons for the delays in utilizing 
these funds for the construction of needed high- 
ways. The replies received indicate that the chief 
reasons for the delay are three in number: 

Failure of the state governments to make ade- 
quate provision for state funds to match the federal 
allocations. 

Insufficient time between making of allocations 
and start of year in which funds are to be expended 
to permit completion in advance of plans for year’s 
program. 

Right-of-way difficulties. 


State Finances 


The gas tax diversion menace, against which all 
those concerned with the highway program have 
been sounding a warning for many years, has in 
many states actually brought about the insufficiency 
of state funds which diversion opponents had an- 
ticipated. Directly connected with this is the action 
of legislatures in failing to appropriate enough high- 
way money to match the federal aid allocations, 
since these legislatures, by their action in diverting 
the gas tax, announced their indifference to the needs 
of their states’ highway systems. Typical statements 
from various highway department heads: 

“The reason that our state has been unable to take 
up the balances available on federal aid has been 
the lack of funds to match these balances.” 

* * 

“Our balance of unmatched federal-aid and 
secondary funds resulted from the unwillingness of 
county officials to furnish funds required to match 
federal aid secondary funds available for work off 
the trunk highway system, and because of a large 
amount of expenditures during 1938 with mainte- 
nance forces.” 


1 Reprinted from ‘The Constructor,” 


a November, 1939, by special 
permission. 


“The greater part of the balance of federal funds 
still available for new contracts is due to the fact 
that the legislature has so far made no appropriation 
to match the 1940 federal funds or to provide funds 
for property damages in case of the 100 per cent 
grade crossing funds. Since the legislature does not 
meet again in regular session until the spring of 
1941, no substantial reduction in this figure will be 
made for some time.” 

* * 


“The reason our state was lagging in placing fed- 
eral funds under contract was due to the fact that 
we were short of state money to match the federal 
funds. It became necessary that we issue and sell 
some debenture bonds. This, of course, took time 
and we naturally were somewhat late in obligating 
our federal funds.” 

* * * 


“We anticipate a considerable balance of un- 
matched federal funds at the end of the current 
biennium, June 30, 1941. This is due to the fact that 
the last session of the legislature reduced the gaso- 
line tax revenue for highway purposes... . It is a 
fact that the present rate of financing is not sufficient 
to take care of the demand for more improved high- 
ways or the necessary reconstruction and further 


improvement of existing highways.” 


“There is only one difficulty in our state which de- 
lays the placing of federal funds under contract and 
that is the problem of matching such funds with 
state funds. We do not believe that it is possible 
to increase the taxation in this state to provide ad- 
ditional funds for road purposes, and it is therefore 
evident that the balances of the various federal aid 
funds, which must be matched, will probably grad- 
ually increase.” 

The financing of the federal aid highway program, 
it is pointed out by some highway officials, is not 
actually on a 50-50 basis, since the funds provided 
by the federal government must be used for con- 
struction only, with the state matching those funds 
dollar for dollar. However, the state must pay out 


of its own funds for administration, surveys, prepa- 
ration of plans and specifications, buying right-of- 
way, etc. 

This point advanced by the departments bears out 
the argument of the Associated General Contractors 
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of America, which, in a resolution adopted by the 
fall meeting of its Governing and Advisory Boards, 
advocated that the federal government participate 
in the construction of the interregional highway sys- 
tem on a more liberal basis than the present 50-50 
arrangement. It was pointed out that the costs con- 
nected with securing of land in this highway program 
would be so high that the states would not be able, 
under present financing conditions, to make any great 
headway in developing these interregional highways. 


Planning Period 


Replies from nearly all the highway departments 
point to the hampering effect which the time element 
has on advance planning of work. Typical state- 
ments made in the replies are: 

“The apportionments of federal funds for the fiscal 


year could not be obligated until after our state 
budget had been approved.” 
* 

“For the fiscal year of 1940, funds for which were 
available for expenditure, July 1, we have unobli- 
gated ... 70 per cent (on September 30, 1939)... . 
The last session of the legislature cut our adminis- 
trative and supervisory service budget by 30 per 
cent, which has placed our design department, as 
well as our field forces, in a bad condition. We are 
at the present time behind in the design of both 
roads and bridges in the 1940 fiscal program. .. .” 

* * * 

“These federal funds are allocated for a certain 
period of time, which begins at a certain time and 
will go for a period of two years. .. . It is only fair 
that it be realized that the states must be given time 


S SO often happens in any argument, 

friendly or otherwise, considerable mis- 
understanding has arisen, in connection with 
our article “Highway Program Threatened,” 
because of differing interpretations of the 
term “unobligated.” As we explained in that 
article, we meant the balances which were 
“unexpended,” that is, funds which had not 
been set aside for the purpose of paying for 
highways which were under construction or 
for which bids for construction had been 
asked. 

Now, since there was once before, and there 
appears to be every indication of its happen- 
ing again, a threat to the whole federal pro- 
gram because the states had great amounts of 
money standing to their credit which they 
were not spending, it is necessary that the 
situation be faced fairly. The situation at 
present is that each year’s federal aid appro- 
priations are available to the states for a two- 
year period, because the states are allowed 
one “year of grace” in which they may avail 
themselves of those sums. Thus, under the 
Federal Aid Highway Act of 1938, $135,000,000 
of federal money was made available to the 
states at the beginning of the fiscal year 1940 


What ARE “Unobligated Balances”? 


(July 1, 1939) and they are permitted until 
July 1, 1941, to “obligate” those funds. 

Now, scarcely a state has lost a cent of its 
federal aid due to failure to “obligate” its 
federal aid. But that does not mean that the 
states are using all the money, that is, letting 
contracts promptly for the construction of 
highways. Many of the states are utilizing 
the full period in which to take up their ap- 
portionments, thus delaying actual construc- 
tion. 

It is the existence of these large sums which 
helped cause the threat to the highway pro- 
gram in 1938 and resulted in the reduction of 
$65,000,000 in federal aid for the current year. 

Let us not blink at the facts. These “un- 
obligated” balances were caused by the very 
same factors which are discussed in this ar- 
ticle as delaying the highway program. But 
it must not be supposed that those who have 
the worry of the federal deficit will fail, to 
see that there is available for expenditure by 
the states large amounts which ought to be 
used, and certainly, it is difficult to explain 
why they do not have reasonable grounds 
for refusing to freeze more federal money in 
these same “unobligated” accounts, 
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to fit these funds in with the projects which the 
state highway departments believe should be under- 
taken. . . . It has been our experience that the pro- 
gramming and carrying out of the grade crossing 
elimination projects require considerable time: 
First, the railroads must be consulted and we must 
come to some agreement with them as to projects 
which are to be undertaken; the money is allocated 
on the basis of track milage . . . then we have to try 
to fit the projects to the money which can be set 
aside for each railroad... .” 
* * * 


“Following adjournment of the state legislature, 


certain adjustments were necessary in our financial . 


set-up and these adjustments were reflected in a 
slowing down of contract awards towards close of 
the fiscal year.” 

* * 


“We expect to reduce the balance of federal aid 
highway funds to less than half of the amount shown 
as of June 30, 1939, before the end of the present 
calendar year. This will require plans, specifications 
and estimates for programmed projects to be sub- 
mitted to Public Roads Administration for approval 
during the next three months... .” 

* * 


“No contracts have been awarded covering proj- 
ects in either the 1940 primary or secondary allot- 
ments.” 

* * 

“Federal funds, although available for obligation 
on January 1 of each year * * *. A considerable 
portion of time between the date of the allotment 
and the beginning of the fiscal year is consumed in 
securing approval of project statements and the 
several highway programs... . It might be argued 
that plans should be prepared sufficiently in ad- 
vance so that the funds may be obligated immedi- 
ately. That is all well and good but difficult of ac- 
complishment in the past in view of the uncertainty 
of federal allotments as well as state revenue for 
highway purposes. . . . So far as this state is con- 
cerned, the solution is not in the reduction of the fed- 


eral allotments but rather a more uniform program. 


of federal allotments so that advance planning may 
be more effective so that more time will be available 
for ironing out the intricate details of major proj- 
ects.” 

In connection with the solution of this time prob- 
lem, D. A. McKinnon, state highway engineer of 
Montana, has made a careful analysis of the situa- 


tion and has proposed a plan to solve it, which, with 
his permission, we print here: 

“If it were possible that federal authorizations 
could be placed on, say, a five or ten year program, 
states like Montana and others which are short in 
their own funds (and there is no diversion of high- 
way revenues in Montana) could establish a state 
financing plan which would assure adequate state 
money to match the federal funds. While the ap- 
propriations probably cannot be made for this long 
a period, is there any reason why the authorizations 
cannot be made or at least some legislation passed 
which would give the states enough assurance as to 
the extent of a proposed ten-year program in order 
that they could safely go ahead and set up their own 
financing plan? The authorizations of Congress do 
not exactly coincide with action which may be ob- 
tained from state legislatures and therefore the states 
find themselves in the condition that Montana has 
just rectified. 

“If we could go before the people of Montana and 
assure them that there would be appropriated so 
much money for each ten years and show them the 
amount of money the state would have to raise to 
match the federal funds, I am sure that Montana 
would make the necessary arrangements. This plan 
would also eliminate the necessity of constantly en- 
larging and reducing engineering organizations due 
to the varying sizes and amounts of funds available 
through both state and federal sources each year. 

“We talk of comprehensive highway plans and 
programs and we still do not know what funds wili 
be available for anything but a two year period.” 

Mr. McKinnon’s suggestion of a five or ten year 
program as a method of permitting planning of high- 
way programs far enough in advance that all pre- 
liminary work could be taken care of and actual con- 
struction started at the beginning of the fiscal year 
bears out the argument advanced before Congress 
by the Associated General Contractors of America 
in 1937, when W. A. Klinger, then president of the 
association, appeared before the roads committees 
and urged a four-year highway authorization rather 
than the customary two-year period, pointing out 
the vast amount of advance planning, both financial 
and design, which must be done by the states before 
construction can be started. 

“The overpowering legal obstacles and inhibitions 
that stand in the way of obtaining essential right-of- 
way,” are cited as one of the most influential causes 
in the way of the proper development of the high- 
way program by the Public Roads Administration in 
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its report, Toll Roads and Free Roads, submitted to 
Congress in the spring of 1939. Again and again, in 
the replies received by THE Constructor from the 
highway departments, the right-of-way problem is 
cited as a cause of delay in getting programs under 
way. 

“About 25 per cent of the delay on federal aid 
projects has been caused by right-of-way difficul- 
ties,” a letter reads. “Especially is this true since the 
Public Roads Administration requires that we must 
have the rights-of-way before approval is given to 
the project, or before advertisement can be had.” 

* 

“State law will not permit the highway commis- 
sion. to expend funds for rights-of-way on secondary 
road projects, making it necessary for the counties to 
obtain rights-of-way. Many of the counties have 
insufficient funds and it is a hard grind to get these 
rights-of-way furnished.” 

* 

“While there are many other factors involved in a 
grade separation program, yet, unquestionably, the 
right-of-way problem is the biggest stumbling 
block.” 

Highway contractors are, of course, in favor of the 
PRA requirement that right-of-way must be se- 
cured before contracts can be let, since they have 
suffered much in the past by having their jobs held 
up for weeks and months because of difficulty in se- 
curing rights-of-way. : 

Prompt solution of the right-of-way problem has 
been endorsed by the Associated General Con- 
tractors of America as one of the principal needs of 
the highway program today, and at its fall board 
meeting adopted a resolution which advocated the 
enactment of legislation enabling the acquisition by 
the federal government of adequate rights-of-way, 
thereby assisting states and cities in getting construc- 
tion programs under way quickly. Companion bills 
to accomplish this purpose have been introduced in 
the two houses of Congress by Senator Hayden and 
Representative Cartwright, and the A. G. C. has 
given its endorsement to these bills and will urge 
their prompt enactment before the next regular ses- 
sion of Congress in January. 


Impact of War on Construction 


(Continued from page 25) 
change the picture we have sketched. The estimates 
assume that the United States will stay out of the 
war through 1940 and will continue steadfast in its 


determination to stay out. It seems to me that our 
determination to stay out has been reinforced in re- 
cent weeks by a strengthened conviction that we can 
stay out. 

It is scarcely necessary to speculate on what may 
happen to construction activity if this country should 
declare war. However, there is still a strong recol- 
lection of the curtailment of private building activ- 
ity that took place twenty-five years ago.. The two 
factors responsible for that curtailment were the 
rapid rise in building costs and the Government 
ruling that building projects to cost over $25,000 
were non-essential unless needed for the conduct of 
the war. 

For the present, the menace of rapidly rising con- 
struction costs seems to be allayed, and the possi- 
bility of war-time regimentation of the construction 
industry seems remote. There are no emergency 
powers now existing that would make this possible, 
and new emergency powers would require author- 
ization of Congress. If a layman’s observation on 
war probabilities is worth anything, it might be 
noted that, in the event of a declaration by the United 
States, there seems to be a more than even chance 
that we would not send a land army across the At- 
lantic, and would, quite possibly, make our contribu- 
tion in airplanes, tanks, motorized equipment, muni- 
tions, foodstuffs, and credit. Full regimentation of 
industry like we had the last time might not be at 
all necessary, and efforts would probably be made 
for minimum disruption of civilian activities. It 
may be of interest to recall that, towards the end of 
the World War, severe housing shortages developed 
in a number of key industrial centers. A housing 
program had to be devised by the Government, 
which set up the United States Housing Corpora- 
tion for that purpose. The Corporation was just be- 
ginning to complete some of its projects at the time 
of the Armistice. This time, we have at our dis- 
posal tested machinery for augmented private and 
public housing projects just as soon as the need ap- 
pears. In this and in many other particulars, we are 
more ready by far than we were in 1917 to adjust our 
Governmental programs and our business proce- 
dures to new contingencies with minimum disloca- 
tion. Of course, new events may call for radical ad- 
justments on fairly short notice, including as a pos- 
sible necessity, some very considerable revision of 
1940 construction estimates that may seem sound and 
reasonable today. 
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MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 
protect and advance the interests of the crushed stone industry. Please give them favorable 


consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 
Crushing, Screening, Washing, Grinding, 
Cement Machinery; Motors; Texrope 
Drives; Centrifugal Pumps; Tractors 


American Bitumuls Co. 
200 Bush St., San Francisco, Calif. 


Bitumuls—Hot and cold mixes, Penetration 
and Stabilization 


American Cyanamid & Chemical Corp. 


Explosives Department 
30 Rockefeller Plaza, New York, N. Y. 


Explosives and Blasting Supplies 


American Manganese Steel Division of the 
American Brake Shoe and Foundry Co. 
389 E. 14th St., Chicago Heights, IIl. 


Manganese Steel Castings, Renewable Lip 
Dippers 


The American Pulverizer Co. 
1249 Macklind Ave., St. Louis, Mo. 


Manufacturers of Ring Crushers and Ham- 
mermills for Primary and Secondary 
Crushing 


Atlas Powder Co. 
Wilmington, Del. 
Industrial Explosives and Blasting Supplies 


Audubon Wire Cloth Corp. 
Richmond St. and Castor Ave., 
Philadelphia, Pa. 


Wire Cloth in all Meshes and Metals and 
Woven Wire Screens in VIBRALOY Abra- 
sion-Resisting Steel 


Earle C. Bacon, Inc. 
17 John St., New York City 
Primary and Secondary Crushers, Rolls, 


Screens, Elevators, Conveyors—Complete 
Plants designed and equipped 


The Barrett Co. 
40 Rector Street, New York City 
Tarvia and Tarvia-lithic for Road Construc- 
tion, Repair and Maintenance 


Broderick & Bascom Rope Co. 
4203 N. Union Blvd., St. Louis, Mo. 
Wire Rope, Strand and Guard Rail, Slings 
both plain and Braid Wire Rope 


Erooks Equipment and Mfg. Co. 
408-10 Davenport Road, Knoxville, Tenn. 
“Brooks Load Jugger” (Stone Hauling 
Equipment). DAY Jaw Type Rock Crush- 
ers. DAY Pulverizers, or “Swing Ham- 
mer” Crushers 


C. G. Buchanan Crushing Machinery Divi- 
sion of the Birdsboro Steel Foundry and 
Machine Co. 

90 West Street, New York City 


Primary, Secondary and Finishing Crushers 
and Rolls 


Bucyrus-Erie Co. 
South Milwaukee, Wis. 
Excavating, Drilling and Material Handling 
Equipment 


The Buda Company 
Harvey, Ill. 
Buda-Lanova Diesel Engines, Buda Gaso- 
line Engines, Buda Lifting Jacks from 
1% to 100 tons, Buda-Hubron Earth Drill, 
Buda Railway Equipment and Supplies 


Cross Engineering Co. 
Carbondale, Pa. 


Screen Plates and Sections, Perforated Plate, 
for Vibrating, Rotary and Shaking Screens 


Deister Machine Company 
1933 East Wayne Street, Fort Wayne, Ind. 
Deister Plat-O Vibrating Screen, Deister 
Compound Funnel Classifier 
Dempster Brothers, Inc. 
Box 3063, Knoxville, Tenn. 
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E. I. du Pont de Nemours & Co., Inc. 
Wilmington, Del. 
Explosives and Blasting Accessories 


Easton Car and Construction Co. 
Easton, Pa. 
Quarry Cars, Truck Bodies and Trailers 
Electric Heaters for Tar, Asphalt or Bitumen 


Ensign-Bickford Co. 

Simsbury, Conn. 

Cordeau-Bickford Detonating Fuse and 
Safety Fuse 

Frog, Switch & Mfg. Co. 

Carlisle, Pa. 

Manganese Steel Department—Manufactur- 
ers of “Indian Brand’ Manganese Steel 
Castings for Frogs, Switches and Cross- 
ings, Jaw and Gyratory Crushers, Cement 


Mill, Mining Machinery, etc., Steam 
Shovel Parts 


General Electric Co. 
1 River Road, Schenectady, N. Y. 
Electric Motors 


Goodyear Tire & Rubber Co. 
Akron, Ohio 
Belting (Conveyor, Elevator, Transmission), 
Hose (Air, Water. Steam, Suction, Mis- 
cellaneous), Chute Lining (Rubber) 


Gruendler Crusher and Pulverizer Co. 

2915 N. Market St., St. Louis, Mo. 

Rock and Gravel Crushing and Screening 
Plants, Jaw Crushers, Roll Crushers, 
Hammer Mills, Lime Pulverizers 

Hardinge Co., Inc. 
York, Pa. 
Scrubbers, Pulverizers, Dryers 


HarriSteel Products Co. 
420 Lexington Avenue, New York, N. Y. 
Woven Wire Screen Cloth and Abrasion 
Resisting Products 
Hayward Co. 
50 Church Street, New York City 
Orange Peel Buckets, Clam Shell Buckets, 
Drag Line Buckets, Electric Motor 
Buckets, Automatic Take-up Reels 
Hendrick Mfg. Co. 
Carbondale, Pa. 
Perforated Metal Screens, Perforated Plates 
for Vibrating and Shaking Screens, Ele- 
vator Buckets, Hendrick Vibrating Screens 


Hercules Powder Co. 
Wilmington, Del. 
Explosives and Blasting Supplies 


MANUFACTURERS’ DIVISION of the 
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Illinois Powder Mfg. Co. 
124 N. 4th St., St. Louis, Mo. 
Gold Medal Explosives 


International Harvester Co. 
108 N. Michigan Ave., Chicago, Ill. 
International Motor Trucks, International 
Industrial Tractors and Power Units 


The Jeffrey Mfg. Co. 
Columbus, Ohio 
Material Handling Machinery, Crushers, 
Pulverizers, Screens, Chains 


Kelbar Powder Co. 
200 W. 9th St., Wilmington, Del. 
All Blasting Requirements 


Kennedy-Van Saun Mfg. and Eng. Corp. 
2 Park Ave., New York City 
Material Handling Machinery—Crushers, 
Pulverizers, Vibrating Screens 


Kensington Steel Co. 
505 Kensington Ave., Chicago, Il. 
Manganese Steel Castings, Dipper Teeth, 
Crawler Treads, Jaw Plates, Concaves and 
Hammers 


The King Powder Co., Inc. 
Cincinnati, Ohio 


Koehring Co. 
3026 W. Concordia Ave., Milwaukee, Wis. 
Mixers, Pavers, Shovels, Cranes, Draglines, 
Dumptors, Traildumps, Mud-Jacks 


Lima Locomotive Works, Inc. 
Shovel and Crane Division 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 


Link-Belt Co. 
300 West Pershing Road, Chicago, Il. 
Complete Stone Preparation Plants. Con- 
veyors, Elevators, Screens, Washing 
Equipment, Speed-o-Matic Shovels— 
Cranes—Draglines and Power Transmis- 
sion Equipment 


Ludlow-Saylor Wire Co. 


Newstead Ave. & Wabash R. R., St. Louis, Mo. 


Woven Wire Screens and Wire Cloth of 
Super-Loy, Manga-Loy and all commer- 
cial alloys and metals 


McLanahan and Stone Corp. 
Hollidaysburg, Pennsylvania 


Manganese Steel Forge Co. 
Richmond St. and Castor Ave., 
Philadelphia, Pa. 
ROL-MAN Rolled and Forged Manganese 
Steel Products, Forgings, Pressings, Fab- 
ricated Parts and Threaded Bolts—Screens 
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Marion Steam Shovel Co. 
Marion, Ohio 


A Complete Line of Power Shovels, Drag- 
lines and Cranes 


National Powder Co. 
Eldred, Pa. 


Commercial Explosives and Blasting Ac- 
cessories 


The National Supply Co. of Delaware, 
Superior Engine Division 
1401 Sheridan Ave., Springfield, Ohio 
Diesel Engine Equipment 


Nordberg Mfg. Co. 

Milwaukee, Wis. 

Cone Crushers, Vibrating Screens, Classi- 
fiers, Diesel Engines, Steam Engines 
Compressors, Mine Hoists, Underground 
Shovels, Track Maintenance Tools 

Northern Blower Co. 
65th St. South of Denison, Cleveland, Ohio 


Dust Collecting Systems, Fans—Exhaust 
and Blowers 


Northwest Engineering Co. 
28 E. Jackson Blvd., Chicago, Il. 


Ohio Locomotive Crane Co. 
Bucyrus, Ohio 
Gasoline, Diesel, Electric Steam Locomotive 
Cranes, Crawler Cranes and Shovels 
Pettibone Mulliken Corp. 
4710 West Division St., Chicago, I]. 
Pioneer Engineering Works 
1615 Central Avenue, Minneapolis, Minn. 
Pit and Quarry Publications 
538 South Clark St., Chicago, Il. 
Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory, Concrete In- 
dustries Yearbook 
Robins Conveying Belt Co. 
15 Park Row, New York City 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 
Rock Products 
205 West Wacker Drive, Chicago, Ill. 
Ross Screen and Feeder Co. 
19 Rector St., New York City 
Ross Patent Chain Feeders for Feed Control 
of All Sizes Rock, Ores, Gravel, etc. 
Screen Equipment Co. 
9 Lafayette Ave., Buffalo, N. Y. 
SECO Vibrating Screens 
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Simplicity Engineering Co. 

Durand, Mich. 

Simplicity Gyrating Screen, 
D’centegrator, Simplicity 
Wheel 


Smith Engineering Works 

E. Capitol Drive at N. Holton Ave., 

Milwaukee, Wis. 

Gyratory, Gyrasphere, Jaw and Roll Crush- 
ers, Vibrating and Rotary Screens, Gravel 
Washing and Sand Settling Equipment, 
Elevators and Conveyors, Feeders, Bin 
Gates, and Portable Crushing and Screen- 
ing Plants 


Stephens-Adamson Mfg. Co. 
Aurora, Illinois 
Complete Stone Preparation Plants, Con- 
veying, Elevating, Screening, Transmis- 
sion Equipment 
Taylor-Wharton Iron & Steel Co. 
High Bridge, N. J. 
Manganese and other Special Alloy Steel 
Castings 


The Texas Co. 
135 E. 42nd St., New York City 
The Thew Shovel Co. 


Lorain, Ohio 
Power Shovels, Cranes, Crawler Cranes 


Simplicity 
D’watering 


Locomotive Cranes, Draglines. Diese 
Electric, Gasoline. 3/8 to 2-1/2 cu. yd. 
capacities 


The Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime and Cement 
Machinery 


Troco Lubricating Co., Inc. 
2728-34 N. Salmon St., Philadelphia, Pa. 
Troco Crusher Grease, Troco Safety Lubri- 
cants 


Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


The W. S. Tyler Co. 
3615 Superior Ave., N. E., Cleveland, Ohio 
Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 
Warren Brothers Roads Co. 
P. O. Box 1869, Boston, Mass. or 
38 Memorial Drive, Cambridge, Mass. 
Complete plants and separate plant units 
for bituminizing all types of stone, sand 
and gravel aggregate paving mixtures 
Williams Patent Crusher and Pulverizer 
Co. 
2701-2723 North Broadway, St. Louis, Mo. 
Crushers, pulverizers, vibrating screens, air 
separators 
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Time Marches On .... 


Send in your Hotel Reservation 


today / 


Mail direct to: 
Hotel Jefferson 
St. Louis, Mo. 
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